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1 .O Project Description 

The purpose of this Sampling and Analysis Plan (SAP) is to outline the procedures that will 
be undertaken to maximize the precision, accuracy, and completeness of the data gathered 

during the RCRA Facility Investigation (RFI) and Remedial Investigation (RI) of Naval Air 

Station (NAS) in Key West, Florida by IT Corporation (IT). This SAP describes measures 
that will be undertaken by IT and its subcontractors to perform quality work to accomplish 

project objectives and be responsive to the QA requirements of the US Environmental 
Protection Agency (US EPA). The plan addresses: 

0 The Quality Assurance (QA) objectives of the project 

l Specific QA and Quality Control (QC) procedures that will be implemented 
to achieve these objectives 

l Staff organization and responsibility. 

The US EPA QA requirements focus on the acquisition of environmental data of acceptable 
quality. Engineering analysis and report preparation are described in IT’s Quality Assurance 

Program, which is documented in the IT Engineering Comprehensive Quality Assurance 
Project Plan (CompQAPP). The policies and procedures specified in the manual define 

acceptable practices to be employed by personnel engaged in any particular aspect of a project. 

1.0.7 Project Description 
The NAS-Key West facility is located approximately 150 miles southwest of Miami, on the 

second to last major island of the Florida Keys. The general location of NAS-Key West is 
shown on the area map in Figure l-l. The facility at this time has 6 Solid Waste Management 
Units, 4 Installation Restoration Sites, and 2 Areas of Concern (SWMUs, IRS, AOCs) 
identified for further investigation during this phase. The Work Plan approach and a more 

detailed site background and physical setting is described in Section 2.0 and 3.0 of the Work 
Plans. 

---. 
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1.0.2 Project Objectives 

The objectives of the SAP for the NAS-Key West facility SWMUs, IRS, and AOCs is to 
collect the data needed to assess site hazards and evaluate remedial alternatives in the 
Corrective Measures Study (CMS) phase. Tasks that will be undertaken include: 

e Review existing site data and relevant regulatory guidance 

l Assess the magnitude (in addition to the vertical and horizontal extent) of 
suspected contamination at the SWMUs, IRS, and AOCs 

e Further identify the contaminants which may be migrating from the 12 sites. 

l Delineate the potential contaminant migration pathways as well as the 
exposure and risk characteristics of the contaminants to human health and 
the environment. 

,- -. 

These objectives will be accomplished through an assessment of the existing conditions through 

the use of available data and the data from the upcoming field activities to be performed at 

NAS-Key West. 

I. 1 Project Organization and Responsibifit y 

1.1.7 IT Project Personnel 

Figure l-2 identifies the project organization, reporting relationships and line authority as it 
relates to this project. The principal contractor personnel assigned to conduct the work are 

D. Truitt (Project Director), M. Sturdevant (Project Manager), D. Simmerly (Quality 

Assurance Officer), and M. Jones (Field Operations Coordinator). Other technical personnel 

will be assigned as deemed necessary. 

The Project Manager will be the point of contact with NAS-Key West and Region IV EPA. 
He will have primary responsibility for technical, financial, and scheduling matters. The 
Project Manager is also responsible for reviewing all work plans, assigning staff to the project 
and establishing and maintaining the project budget and schedule. 

l-3 
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The Project Director provides corporate oversight and support to the Project Manager. He 
will conduct periodic project reviews with the project, and provide an alternative point of 

contact with NAS-Key West. 

The Quality Assurance Officer (QAO) implements and monitors field personnel colmpliance 
with IT’s QA program. To accomplish this, the QAO will review field data including QC data 
to deterrnine conformancy with IT’s QA Program. The QAO will follow-up on any non- 

conformances to verify that the proper corrective action is taken in a timely manner. He also 
maintains copies of IT’s QA Manuals and is supervised by the Project Director, IT :Regional 

QAOs and IT Corporate QAOs. 

The Health and Safety Coordinator (HSC) is responsible for making sure the Health and Safety 

Plan (HSP) is followed. The HSC is responsible for verifying that all necessary health and 
safety equipment are available on site. In the absence of the HSC, the Project Manager will 
assume these responsibilities. 

.‘ “l The Field Operations Coordinator will be responsible for verifying that all field operations are 

performed in accordance with the accepted Work Plans, Sampling and Analysis Plan, and 
Health and Safety Plan. The Field Operations Coordinator will inform the Project IManager 

of the status of field activities. 

The Laboratory Coordinator for IT Analytical Services (ITAS) is responsible for verifying the 

laboratory follows its QA manual and the requirement placed upon it by the QAPP document 

which is included as Section 3.0. The Laboratory Coordinator will serve as a contact for IT’s 

Project Manager at the laboratory. 

1.7.2 Subcontractor Activities 

The selection of qualified subcontractors will be in accordance with the established IT 
Procurement and QA procedures. Subcontractors, such as surveyors, must meet pre- 
determined qualifications developed by the Project Manager which are defmexl in the 
procurement bid packages. Each subcontractor bid submittal is reviewed by t~echnical, 
purchasing, and QA personnel to certify that the bidders are qualified and can satisfy bid 

TN3-S3~663S2WO~SAP l-5 



requirements. Subcontractors involved in environmental measurements will be monitored by 

the Project Manager and QAO to assure use of calibrated equipment and qualified operators. 

1.2 Sampling Strategy 

The sampling strategy for the 12 sites in question will be to collect information needed to 
assess the current site conditions. 

Solid Waste Management Units (SWMUs). Installation Restoration Sites (IRS). and ‘Areas of 
Concern (AOCsl 

The concerns at the 12 sites in question are related to the migration of suspected contaminants 

from the sites, and the potential for surface water (ocean) contamination which may result. 
The concerns will be investigated through the use of: 

l Background samples of groundwater, soil, surface water, ocean water, and 
sediment media 

l Soil borings along with soil sampling 

e Monitoring well or sand point installation and subsequent groundwater 
sampling 

l Surface water and/or sediment sampling 

l Review of the existing data from the Phase I work. 

Each SWMU, IR, and AOC will be treated as a specific point source of contamination for 

investigation. The associated surface drainage features (where present) will be investigated 
and samples will be collected and analyzed for similar parameters as the influencing point 
source of contamination (SWMU, IR, or AOC) for that specific area. 

Monitoring well and/or sand point installation will also be performed at selected sites to 

identify and assess the extent of contamination at the SWMUs, IRS, or AOCs. Groundwater 

sampling will be performed at selected sites and the samples will be analyzed by laboratory 
analysis. Data obtained from these analyses will be utilized to define the extent and magnitude 

TAl3-S3F5S6302’JJlO~SAP l-6 



of contamination. Soil borings will also be used to obtain and define lithologic data iabout the 
sites. 

Table l-l contains a breakdown of the 12 sites, the sample media, number of samples, and 

recommended analysis for those samples as put forth in the Work Plans. 

7.2.1 Sample location and Frequency 

The locations of the proposed sampling points for the selected SWMU, IR, and AOC sites are 
described in the Work Plan for each specific site. The locations are based on the objectives 

of the RCRA permit issued to NAS-Key West. Figures l-3 to 1-14 illustrate the proposed site 

specific sampling locations based on a current understanding of the NAS-Key West facility. 
The number of samples collected, media types, and recommended analysis are listed in Table 

l-l. This SAP addresses a one time sampling event that will be used to help plan future 
sampling events that may be required. 

1.3 Description of Activities at Solid Waste Management Units, Installation 

Restoration Sites, and Areas of Concern 

This section describes the SWMUs, IRS, and Areas of Concern (AOCs) to be investigated as 

part of the Work Plans for NAS-Key West. The sites under investigation are: 

l SWMU No. 1 - Boca Chica Open Disposal Area 

l SWMU No. 2 - Boca Chica DDT Mixing Area 

l SWMU No. 3 - Boca Chica Fire Fighting Training Area 

l SWMU No. 4 - AIMD Building A - 980 

l SWMU No. 5 - AIMD Sand Blasting Area by Building A-990 

l SWMU No. 7 - Former Hazardous Waste Storage Building A-824 

l IR Site 1 - Truman Annex Refuse Disposal Area 

l IR Site 3 - Truman Annex DDT Mixing Area 

l IR Site 7 - Fleming Key North Landfill 

TN3-03E.S53B2!PlO~SA l-7 
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Table l-l 

Suspected Chemical Hazards 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

(Page 1 of 3) 
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Benzene 1 mm/5 pm Carcinogen Irritation,, Depression, 
Convulsions, 
Headach’e 

Toluene 100 ppm/l50 ppm Kidney, Liver and Fatigue, Convulsions, 
Nervous System Dizziness, Headache 
damage 

Trichloro-ethylene 
U-W 

50/200 ppm Suspect carcinogen, 
Kidney and Liver 
damage, Heart and 
Nervous System 
damage 

Irritation,, Vomiting, 
Rapid Heart Beat 

Vinyl Chloride l/5 ppm ceiling 
limit 

Carcinogen; Liver and Narcosis, Weakness, 
Nervous System Abdominial Pain 
damage 

JP-4/JP-5 Jet Fuel 200 ppm/300 ppm Moderate skin, Eye, CNS depression, 
Respiratory irritant staggering, Slurred 

speech, Confusion 

Methyl ethyl ketone 
(MEK) 

200 ppm/300 ppm Skin, Eye irritant Nausea, Vomiting, 
Gastrointestinal 
effects 

Lead .05 mg/m3 Suspected carcinogen Loss appletite, 
Headache, Anemia, 
Insomniai, Skin 
sensitivit:y 



Table l-l 

Suspected Chemical Hazards 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

(Page 2 of 3) 

Chromium .5 mg/m3 Skin sensitizer, 
Respirator system 
damage 

Skin sensitivity 

II Methyl Chloride 50 ppm/lOO ppm Eye, Skin, Respiratory Dizziness, Nausea, 
irritant Vomitinc 

/1, Phenol , 

DDT (DDE & DDD) 
components of DDT 

5 ppm skin 

1 mg/m3/- skin 

Liver, Kidneys, Skin 
damage 

Carcinogen, liver 
damage 

Eye, Nose, Throat 
irritation 

Convulsions, 
Weakness, CNS 
deneneration 

/I Naphthalene 10/l 5 ppm Liver damage Nausea, Vomiting, 
Headache 

1,2-dichloroethylene 

Chlorobenzene 

200/-. ppm 

75/- ppm 

Respiratory irritation 

Respiratory irritant - 
Liver, lung, kidney 
damaae 

Narcosis 

Irritation eyes, nose - 
drowsiness 

II Polychlorinated .5/- mg/m3 skin Carcinogen Chloracne, Excessive 
biphenyls (PBCs) eve discharaes 

Lindane (Alpha-BHC) .5/- mg/m3 skin Liver damage, Skin 
sensitivitv 

Dizziness, Headache, 
Nausea, Vomitina 

II Heptachlor .5/- mg/m3 skin Liver narcosis, Blood 
dvscrasia 



Table l-l 

Suspected Chemical Hazards 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

(Page 3 of 3) 

Cadmium 
I 

.005 mg/m3 Renal dysfunction Choking, Vomiting, 
Headache 

II Manganese 45 mg/m3 (ceiling) CNS Sleepiness, 
Weakness 

Mercury 

NOTE: 

.05/- mg/m3 (skin) Kidney damage Vomitingi, Nausea 

TLV Threshold Limit Values 
PEL Permissible Exposure Limit 
PPM Parts Per Million 



l IR Site 8 - Fleming Key South Landfill 

l AOC - Site A - Demolition Key, Open Disposal Area 

l AOC - Site B - Big Coppitt Key, Abandoned Civilian Disposal A.rea 

Some of the sites are discrete units and/or individual locations while other sites are comprised 
of multiple locations. The description of each unit is as follows: 

1.3. I SWMU No. I - Boca Chica Open Disposal Area 

The Boca Chica Open Disposal Area is shown in detail in Figure l-3 and is located in the 
southeastern part of Boca Chica Key, between the perimeter road and Gieger Creek ‘as shown 

in the vicinity map Figure l-l. The site was originally operated as an open disposal and 
burning area from 1942 to the mid 1960’s. The site received general refuse and waste 
associated with the operation and maintenance of aircraft. These wastes might have included 
waste oils, hydraulic fluids, paint thinners, and solvents. 

Approximately 2,600 tons of waste from NAS-Key West were disposed of and bumled at this 
site annually. Whenever possible, this burning area was cleared of any remaining debris left 
over from the burning process and deposited in an area of unknown dimensions to the north 
of the burning area. Because the burning operation was not a controlled process, all wastes 
may not have been completely destroyed. There may exist residual wastes within the bum 

area and/or debris zone. 

The bum area is presently clear of any debris with the exception of four abandoned 

aboveground tanks located in the northwest portion of the site. Much of the area is subject 
to tidal inundation. 

The “buried” debris area, of unknown size, has a predominant thick cover of mangrove trees, 

spotted with areas of open water. Debris can still be seen lying among the mangroves and in 

these open areas. 

/--” 
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The presence of mangrove trees are indicative of a salt water environment, and, therefore 
some connection to the sea must exist. This fact establishes the debris zone as a wetlands 

which is protected by state/federal wetland regulations. 

For the Phase I Remedial Investigation, the concentrations of compounds and metals detected 
in the groundwater and surface water were compared against a combination of Drinking Water 
Standards and standards identified in Florida Administrative Code (FAC) 17-550.310~ through 
320 and the Florida Groundwater Guidance Concentrations. For soils and sediments the 

Corrective Action Limits as per proposed rule for RCRA Corrective Action for Solid Waste 
Management Units at Hazardous Waste Management Facilities Subpart S. These &mdards 

were used in the previous Phase I RI Study in order to assess impacts and decide if :a release 

occurred. When standards were exceeded the media was considered to be impacted. The 
combination of Groundwater Guidance Concentration Drinking Water Standards and Corrective 
Action Limits will hereafter be referred to in this document as “standards.” 

, ---. 

Two soil samples were analyzed for Resource Conservation and Recovery Act (RCRA) metals 
by EP Toxicity. Concentrations of these metals were all below the analytical method detection 
limits. 

The following additional information was discerned from the Phase I RI conducted by IT at 

the site. A total of seven metal concentrations were detected exceeding their Standards in the 

groundwater at the site. Of these seven metals, lead and iron are the most dominant. Table 

A-2 in Appendix A lists a summary of the inorganic contaminants detected at the site during 
the Phase I RI study. The sample locations and levels of organic contamination detected 
during the Phase I RI study are presented in Figure l-3. Volatile organics were detected in 
only one groundwater sample and the reported concentrations were only slightly above their 

respective Standards. Because of very limited and random detections of volatile organics and 

metals in groundwater and surface water samples, widespread impacts due to these 

contaminants does not appear to be present. Although these contaminants appear to be 
isolated, IT considers the locations where these compounds were detected above their 
Standards to have been impacted. 

,- . 
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Pesticide compounds were also detected above their Standards in the sediment, and soil 
samples at this site. The data indicates that the detection of pesticides may be local 

contamination only. Due to the isolated nature of detection, pesticide contamination is not 

likely to cause immediate impacts on human health or the environment. However, it is not 

recommended that this site be dropped from further consideration for remedial action because 
the metal contamination in soil and groundwater may require remedial measures. 

1.3.2 S WMU No. 2 - Boca Chica DDT Mixing Area 

The Boca Chica DDT Mixing Area is shown in detail in Figure l-4 and is located next to a 
man-made drainage ditch that is connected to a large borrow pit, along the west side of 
Runway 13. The location of this site is shown in Figure l-l, on the vicinity map. DDT 

mixing operations were conducted at the site of Building 915 (demolished in 1982) from the 

1940’s to the early 1970’s. To help destroy insect larvae, the pesticides were mixed with 
waste fuel oil to allow the pesticide to float on the surface of any standing water. Disposal 

at the site was not intentional but probably resulted from spillage. Two aboveground tanks 

on concrete foundations (a 500-gallon mixing tank and a l,OOO-gallon storage tank) were 
located to the west of the building. During the removal of the tanks, some spillage reportedly 

occurred per NAS-Key West records. 

A slight odor of pesticide was detectable at the site during the on site survey (July 1989). A 

man-made drainage ditch is located just south of the site. Drainage from the ditch is to a large 

borrow pit to the east. The area near the demolished building is partly covered with sparse 

grass. The ditch has medium size mangroves around its banks. During the on site survey, 
numerous fish were observed in the ditch. 

The following additional information was discerned from the Phase I work conducted at the 
site. 

The pesticides DDD, DDE, DDT, and related chlorinated hydrocarbon pesticides were 
detected in the soil, sediment, surface water, and groundwater samples significantly albove the 
established standards. The soil samples at this site contained the highest pesticide 
concentration levels. Due to significant leaching in the area, these same pesticides are found 

to a lessor degree in the sediment and groundwater at this site. 

1-12 



SOIL SAMPLES 
COMPOUND STANDARDS * SAMPLE LOCATIONS 

p/1 PLOT 1 PLOT 2 PLOT 3 PLOT 4 PLOT 5 PLOT 6 MW5-2 MW5-1 

4,4 - DOT 1000 2,800,OOO 42.000 160.000 210.000 470,000 25.000 8100 1000 

4,4 - DDD 1500 1,800,OOO 620.000 840,OOO 49.000 560.000 23,000 37,000 - 

4.4 - DDE 1000 8400 - 

BETA - BHC NE 1100 - - 

NAPTHALENE NE 6()1)0 - - - _ _ _ _ 
2 METHYL NE 25.000 12,000 16,000 - - - - - 
NAPTHALENE 

PHENANTHRENE NE 23313 - - - - - - - _ 

TAiiWiiY 

i 

SZMW- 1 
a I 

SURFACE WATER SAMPLES GROUNDWATER SAMPLES 
_I 

5 
SPSB-1 $ 

?I 

COMPOUND STANDARDS * SAMPLE LOCATIONS 

E’ 

SEDIMENT SAMPLES 

COMPOUND 

4,4 - DDT 

4,4 - ODE 

4.4 - DDD 

DIELDRIN 

STANDARDS * SAMPLE LOCATIONS 
p/l S-l s-2 E 

1000 1900 2500 

1000 2800 1800 

1500 6000 13.000 

NE t3100 

STANDARDS * SAMPLE LOCATIONS 
I p/l uw5-1 MW5-2 uW5-3 

ZOMPOUND 

1 90 

10 210 

4.2 1800 

2 38 

NE 

10 

50 

0.05 

0.05 

0.05 

0.01 

0.01 

0.15 

52 

46 

76 

16 

6.1 

15 

22 

34 

BENZENE 

CHLOROBENZENE 

1.2 OICHLOROETHENE 

ETHYLBENZENE 

2 METHYL 
NAPTHALENE 

NAPTHALENE 

xnENEs (TOTAL) 

ALPHA - BHC 

BETA - BHC 

DELTA - BHC 

4,4 - DDE 

4,4 - DDT 

4.4 - DDD 

57 

2.4 

13 

1.5 

0.72 

0.05 

0.1 

0.16 

0.16 

0.76 

LOCATION OF 
DDT MlXlNG TANKS 

r 
I I 
I I PL 
I. I. 

‘@ SZSB-3 

$ SZSB-4 
0 SZMW-3 

& 
SOIL SAMPLING 
PLOT BOUNDARY / 

37 

PLOT 2 

9 SZSB-8 

A 40’ 
* STANDARDS REFERS TO A 

COMBINATION OF DRINKING WATER 
STANDARDS, FLORIDA GUIDANCE 
CONCENTRATIONS AND CORRECTIVE 
ACTION LIMITS. 

,‘PLOT , / 

I 
;+ SZSB-5 

-20’ I 

NE = NOT ESTABLISHED 

SOURCE: FREDERICK H. HILDERBRANDT, INC. 
ENGINEERS-SURVEYORS-PLANNERS 
15321 S. DIXIE HWY., SUITE 202 
MIAMI, FLORIDA 33157 

-4 0 SZMW-2 
zb SZSB-6 @ 

FIGURE 1-4 
SPSS- 1 :--v+ 3ow 

k Y/--J 

30 20 10 0 10 20 30 

GRAPHIC SCALE 

INVESTIGATION & SAMPLING 
LOCATIONS 
BOCA CHICA 
DDT MIXING AREA 
Prepared for: 

NAS - KEY WEST 
KEY WEST, FLORIDA 

LEGEND 
@ MW 5-l IT CORP. MONITORING WELL l S2UW-1 PROPOSED MONITORING WELL 

q S-l SURFACE WATER & SEDIMENT @ SZSB- 1 PROPOSED SOIL BORING 
SAMPLE NO. 1 

r-a 
Q SBS-1 PROPOSED SEDIMENT/ 

poT J PLOT BOUNDARY & NUMBER 
SURFACE WATER SAMPLE 

- 
INTERNATIONAL 
TECHNOLOGY 
CORPORATION 



Most likely, the pesticide contamination is spread by water erosion, soil erosion, and 
groundwater migration. Certain volatile substances such as 1,2-dichloroethene, chlorobenzene, 

and naphthalene were also present in levels above their established standards thus further 

supporting the information that this site is contaminated. IT considers this site to have been 
impacted with respect to pesticides. 

The downgradient monitoring wells at this site exhibit higher levels of pesticide/PCB 

concentrations than the wells located upgradient, thus supporting the pesticide migration 
theory. Groundwater flow (and pesticide migration) is in a southeasterly direction into a 
borrow pit. Although the groundwater at this site is unused by humans, the aquatic life in the 
surface water around this site may already be contaminated with the pesticide compounds. 
Those organisms higher in the food chain, such as the human race, may ultimately become 

contaminated if ingestion of the lower organisms occurs. Currently, access to this site is 
restricted, so public exposure to pesticides and related compounds should not be likely now 
or in the future. 

l-3.3 S WMU No. 3 - Boca Chica Fire Fighting Training Area 

The Boca Chica Fire Fighting Training Area is shown in detail in Figure l-5 and is located 

immediately west of the southern blimp pad. The fire training facility consists of two unlined 
circular pits approximately 20 feet in diameter. The pits are surrounded by a gravel apron. 
The fire pit area is only used occasionally during the year. Each time a training session 
occurs, flammable liquids such as JP-5, waste oils and/or hydraulic fluids are poured onto junk 
vehicles within the pit and ignited. The area surrounding the bum pits shows visible evidence 
of burning and oil staining. 

The following additional information was discerned from the Phase I work conducted at the 

site. The metals cadmium, chromium, and manganese were detected above their established 

standards in groundwater samples taken at this site. However, due to the random occurrence 
of these metals, contaminant migration does not appear to be occurring based on the current 
understanding of the site. 

In addition, some volatile organic compounds were detected above their standards in 
groundwater samples at this site. These compounds include benzene, ethylbenzene, and 
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naphthalene. Concentrations of these volatile organics again appeared isolated in nature and 
were reported only slightly above the established standards. Widespread impact (of volatile 

organics is not likely, based on a current understanding of the site. 

Groundwater flow at this site is to the southwest. No elevated levels of dissolved metals or 
volatile organic were present in downgradient wells, therefore, migration of these contaminants 
does not appear to be occurring. The groundwater at this site is not used as a public/domestic 

water supply system, therefore, exposure of humans to these contaminants at this site would 

not be expected to occur. There is no immediate impact on human health or the environment 
due to these contaminates. 

1.3.4 SWMU No. 4 A/MD Building A-980 

The site is located at the Aircraft Intermediate Maintenance Department (AIMD) Building A- 
980, at the Naval Air Station, Key West which is located on the island of Boca Chica Key, 
Florida as shown on the vicinity map, Figure l-l. The area is shown in detail in Figure l-6. 

In the late 1960’s, the area was filled with six feet of crushed limerock, compacted, and 

building A-980 was constructed. In August 1981, a 55 gallon plastic tank was installed, in- 
ground, on the north side of Building A-980 for the collection and temporary storage of 30 
percent dielectric fluid and a 70 percent freon mixture which sometimes spilled in the work 

area inside of Building A-980. During this same period, one additional in-ground 55 gallon 
plastic tank was installed on the south side of Building A-980 for the collection and temporary 

storage of a mixture of 96 percent water, 2 percent PD-680,2 percent Turco (a phenolic base 

aircraft cleaner) and a residue of PCA-44 Type C (emulsifier cleaner). The contents of these 

in-ground drums were routinely removed every 60 to 90 days and properly disported of off 

site. 

The mechanism for filling the tanks is through piping, which drained the mixtures from the 

interior of the building through the wall and into the tanks. The north tank was connected to 

a floor trench drain with grate inside Building A-980. This drain was designed for the 

collection of incidental spillage from the work area operations. The south tank was connected 

to a dip tank. The dip tank was used by the tire shop for the rinsing of aircraft wheel rims 

during routine maintenance. Upon receipt of the NOV May 11,1987, NAS-Key West cut and 
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plugged the connective piping and ceased operating the in-ground tanks. The NOV was issued 
because some soil around one in-ground collection tank appeared to be contaminated with 

solvents and TF freon. 

1.3.5 S WMlJ No. 5 A/MD Sand Blasting Area by Building A-990 

The sand blasting area is located between Buildings A-990 and A-991, and is shown in detail 
in Figure 1-7 and is shown on the vicinity map Figure l-l. The area has been used to sand 

blast “yellow gear, ” (yellow gear is the ground handling/ground support equipbment for 
aircraft, i.e., moving vehicles and refueling tankers) aircraft components, and various metal 
objects as needed by the facility since the early 1970’s. This area is approximately 65 by 90 
feet and has a drainage ditch running behind the four AIMD buildings that collects surface 

runoff waters. The ditch also has trapped the sand blasting compound called “Black Beauty.” 

This drainage ditch directs rain water to a culvert which in turn empties into a ,tidal area 

containing mangrove trees. 

In April 1988, the Navy requested Geraghty and Miller, Inc., (G&M) to coordinate the 

analysis of two samples of the “Black Beauty. ” According to Reed Minerals Division of 
Tampa, Florida, the manufacturer’s of “Black Beauty,” this material is a compound of coal 

slag obtained from a electrical power company. 

Samples of this blasting material were collected by the Florida Department of Environmental 

Regulation (FDER) during a RCRA Facility Assessment, April 1988. One sample was unused 
“Black Beauty” and the other was “Black Beauty” after it had been used as a blasting material 

for equipment. The two samples were sent for analysis for EP Toxicity metals (arsenic, silver, 

barium, cadmium, chromium, mercury, lead, and selenium). The results showed the samples 

did not have metals present above the maximum concentration of contaminants characteristic 
of EP Toxicity (40 CFR 261). 

7.3.6 SWMU No. 7 - Former Hazardous Waste Storage Building A-824 

Building A-824 is located to the west of US 1 on Boca Chica Key. Navy records indicate that 
the structure had been used to store lumber, telephone poles, plumbing supplies, small 
electrical transformers, and temporary staging of 55 gallon drums (under 90 days). The 
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building is shown in detail in Figure 1-8, and is shown on the vicinity map, Figure l-l. No 
reported releases of contaminants have been recorded at this location. 

The firm Blasland, Bouck, and Lee (BB&L) performed clean-up activities culminating on 

March 29, 1991 at the structure and surrounding area. Based on the information contained 
in the BB&L report, decontamination of the building has been completed in accordance with 
the FDER approved closure permit. Navy sources have indicated the building is to be 
retrofitted or “re-skinned” and updated for future use. 

Y-3.7 JR Site 7 - Truman Annex Refuse Disposal Area 

The Truman Annex Refuse Disposal Area is shown in detail on Figure l-9, located along the 
southern shore of Truman Annex which is shown on the vicinity map, Figure l-l. The site 
is reported to cover an area of approximately seven acres, including the antenna field and the 
area to the immediate north. 

The subsurface at this site consists of landfill material in a shallow fill area with the landfill 
extending beyond the natural shoreline. Previous investigations reported that groundwater in 
the area is approximately two to three feet below land surface and flow is in a southerly 
direction towards the Atlantic Ocean. 

The following additional information was discerned from the Phase I work conducted at the 
site. A total of 11 metal concentrations exceeding the standards have been detect4 in the 
groundwater samples taken at Site 1. These metals fractions include antimony,, arsenic, 

barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, and zinc. Of 
these metals, only copper,. iron, lead, manganese, and mercury are present in significant 
amounts. The suspected origin of the lead contamination is believed to be north of monitoring 

wells MWl-2 and KWM-02 at Site 1. IT considers the groundwater to have been impacted 

with respected to metals at this site. 

One sediment sample and one groundwater sample were found to have both pesticide and PCB 

concentrations above their standards. However, since these detections were isolated to one 
well at the site, this contamination is not believed to be a widespread problem. During low 
tidal cycles, the groundwater at this site discharges into the Atlantic Ocean. Tidal influence 
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has been observed to affect groundwater flow as far as 125 feet inland. Like the lead 
concentrations described above, the metal concentrations present in the groundwater are highest 
in the monitoring wells in downgradient positions along the coastline. Note, this distribution 

of metal concentrations indicates the migration of dissolved metals to the south toward the 

Atlantic coastline. Although groundwater at this site is not used as a public/domestic water 
supply system, humans could be indirectly affected by this contamination if the groundwater 

is seeping into the ocean in significant amounts, allowing for bioaccumulation in the tissues 

in receptor organisms. 

1.3.8 IR Site 3 - Truman Annex DD T Mixing Area 

The Truman Annex DDT Mixing Area is shown in detail in Figure l-10 and is located at the 
site of Building 265, which has been demolished. The location of this site is shown on the 

vicinity map, Figure l-l. The site covers an area of about 0.25 acres and is located 
approximately 1,100 feet inland from the coastline in an area this is subject to limited 
vehicular and pedestrian traffic. The site is underlaid by highly permeable soils with no 
surface water features present. It is reported that groundwater is approximately two to three 
feet below land surface. 

From the 1940’s to the early 1970’s, the location was used as a DDT mixing area. Powdered 
DDT concentrate was mixed with water and temporarily stored in 55 gallon drums both inside 

and outside the former building. The mixed solution was then transferred to trucks for 
dispersal. Discharges at the site were by spillage factors. 

The following additional information was discerned from the Phase I work conduct at the site. 
A groundwater study of Site 3 indicates that three inorganic materials are present in 
concentrations above their established standards. These materials include cadmium, iron, and 

sodium. Iron and sodium are considered to occur naturally at this site, but cadmium is more 
indicative of groundwater contamination. 

Seven different pesticide compounds have also been detected in the groundwater above their 
established standards. These compounds include alpha-BHC , beta-BHC , dieldrin, 4,4-DDD , 
4,4-DDE, 4,4-DDT, and heptachlor epoxide. The pesticides 4,4 DDT, 4,4-DDD, and 4,4- 
DDE were found to be present in significant amounts in the soil samples taken at this site. 
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Pesticide concentrations in the groundwater indicate leaching is occurring in this area. IT 
considers this site to be impacted with respect to pesticides. 

Groundwater at this site flows the south-southeast toward the Atlantic Ocean. Although 

analytical data on groundwater flow does indicate pesticide migration to be occurring in a 
southeasterly direction at this site, it can not be determined if the pesticide concentrations are 

contaminating the Atlantic Ocean. If the pesticides are migrating into the waters of the ocean, 
humans may ingest these materials indirectly through the consumption of seafood. 

7.3.9 IR Site 7 - Fleming Key North Landfill 

The Fleming Key North Landfill covers approximately 30 acres and is shown in detail in 
Figure l-11 on the northern end of Fleming Key as shown in the vicinity map, Figure l-l. 

Reportedly, 4,000 to 5,000 tons of unknown wastes were disposed into excavated trenches 
annually between 1952 and 1962. The trenches were typically cut 25 feet wide, 10 feet deep 

and 500 to 1,000 feet in length. 

, .‘ --. 
In 1977, the US Department of Agriculture Animal Import Center constructed a new building 
over a portion of the landfill. During the construction, various wastes were excavated and 

transferred to an area immediately to the west of the construction site where they were re- 
buried under a soil/rock cover. 

Groundwater in the area is approximately three to four feet below the surface over much of 

the site, and during trenching activities it is reported that saline groundwater stood in the 

trenches. 

The following additional information was discerned from the Phase I work conducted at the 

site. Elevated concentrations of lead, manganese, antimony, cadmium, chromium, !ion, and 

mercury were detected in the only surface water sample collected at this site. Significant metal 
concentrations were not detected in any of the sediment samples. IT considers only the 
groundwater to have been impacted with respect to metals at this site. 
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Groundwater flow at this site is to the eastern and western coastline of the Key. Tidal 
influence has been observed to affect groundwater flow throughout the entire site. In addition, 
there appears to be a relationship between groundwater flow and the location of detected metal 
concentrations. Specifically, wells located downgradient toward the shoreline but within the 
landfill area had the highest metal concentrations. Hence, evidence for the migration of metals 
in groundwater is apparent and the contamination may be seeping into the ocean at this time. 

However, since all potable water supplied to the Key West area is from Miami, humans would 

not be directly exposed to the metals present in the groundwater at this site. 

7.3.10 IR Site 8 - Fleming Key South Landfill 

Fleming Key South Landfill covers approximately 45 acres and is shown in detail in Figure 
l-12 on the southern end of Fleming Key as shown in the vicinity map, Figure l-l. 

Reportedly, as much as 8,000 tons of unknown wastes were disposed of at the landfill annually 
between 1962 and 1982. Beginning in 1966, the public works disposal activities of the City 
of Key West were combined with those of the Navy. 

The open trench disposal method was practiced at this site, with the trenches being constructed 
in a manner similar to that at the Fleming Key North Landfill. The trenches were partially 
full of sea water when the wastes were disposed. Wet garbage was placed directly into one 
end of the trench and combustible wastes were taken to the western portion of the site and 

burned. The ashes and unburned wastes were then pushed and piled into an area in the 

western portion of the site. 

The following additional information was discerned from the Phase I work conducted at the 

site. The seven metals detected in the groundwater above their established standards include 
antimony, cadmium, chromium, copper, lead, manganese, and mercury. The volatile organic, 

chlorobenzene was also detected above its established standard at this site. Several metals 
were also detected in a surface water samples, but this is due to the fact that the surface water 

feature was merely a surface expression of the groundwater table. The metals present in this 
surface water represent actual groundwater conditions. A pesticide contamination aspect was 
only detected in one of the groundwater samples. 
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IT therefore only considers this site to have been impacted with respect to metals in the 
groundwater. 

Groundwater flow at this site trends to the northeast further inland and is greatly influenced 

by tidal variation. Higher metal concentrations were detected in the downgradient wells 
further inland, thereby showing evidence of the migration of metals in the groundwater. 

Potable water in Key West is piped in from the mainland, therefore, direct human {ingestion 

of metal contaminated groundwater would not be expected. The effect of metals contaminated 
groundwater discharging into the ocean is inconclusive now and does require further 
investigation. This site does not appear to have any immediate impact on human he&h based 
on the preceding information. 

7.3.7 7 A OC Site A - Demolition Key Open Disposal Area 

Demolition Key is a man-made dredge spoil island which is approximately six feet above mean 

sea level at its highest point. Figure l-13 shows in detail, aspects of Demolition Key, while 

the vicinity map is shown on Figure l-l. The fact that the Key is constructed from dredge 
materials, the soil and subsurface is assumed to be quite porous allowing for interaction with 
the nearby sea water. The groundwater flow direction has not been determined at this time 
as no monitoring wells are in place on the Key. 

Demolition Key is approximately 24 acres in size and is surrounded by both the Atlantic Ocean 
and the Gulf of Mexico. No permanent surface water features are present on the Key. All 

rain events drain directly into the surrounding sea waters. The shoreline is currently 
supporting a mangrove community that does not appear to be affected by the disposal aspects. 
Note that the key is only accessible by water transportation and is an off limits restricted area. 

Demolition Key has been used by the Navy as a secure area for the disposal of out of date 
ordinance. 

The open burning unit is an earthen pit approximately two to three feet deep and eight to ten 
feet in diameter with a rip rap apron surrounding it. 

,j CL- 
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Detonation and burning is initiated using standard explosive equipment. No outside power 
sources are required to operate the units. Any resultant ash is collected into 55 gallon drums 

and transported to a satellite collection area where it is properly sampled and analyzed to 
determine if it is hazardous prior to proper disposal. 

1.3.12 AOC Site B - Big Coppitt Key Abandoned Civilian Disposal Area 

The Key site in question is part of Big Coppitt Key. Figure 1-14 shows in detail the pertinent 

aspects of Big Coppitt Key, while the vicinity map is shown on Figure l-l. The site 
encompasses approximately 10 acres, of which approximately 0.7 acre is improved and 
approximately 1.6 acres is occupied by a dead end canal. The ground elevations vary from 
sea level up to approximately four feet above mean sea level. The groundwater flow direction 

has not been determined at this time, as no monitoring wells are in place at this site. 

The area of concern in an old abandoned civilian disposal area for discarded car/truck parts. 

The fill area is horseshoe shaped, approximately 1 to 2 feet in thickness and 20 feet by 200 
feet in size. Surface water is present in a canal which lies adjacent to the site. The shoreline 

and the disposal area supports a mangrove community, with mangroves partially covering 
some of the disposal debris. To date no assessment work has been conducted at this site. 
Surface water exists in the mangrove wetlands and runoff from precipitation is into the 
wetlands and the canal. 
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2 .O Sampling Procedures 

Any sample obtained during a field sampling event should be representative of the sample 
location and free of contaminants from sources other than the sampling point. The equipment 
and the techniques that will be employed to obtain representative samples will be in accordance 

with approved sampling procedures in the ECB SOPQAM. 

The NAS-Key West Work Plans describe sampling locations; the numbers and types of 
samples to be collected. Section 2.0 of the SAP describes sampling collection and handling 

procedures for each type of sample. Analytical tests that will be performed at each site are 

described in detail in the Work Plans. Table 2-l presents a summary of analytical :methods, 

container types, preservation and holding times. The selected samples for VOA analysis will 
not be composited. The following paragraphs discuss general sampling procedures that will 

be used in all locations. 

2.0.7 Prevention of Cross Contamination 

Before entering the site, all sampling equipment will have been cleaned to remove any foreign 

material that might contaminate the site. Drilling equipment that will be in contact with the 
soil will be decontaminated before use and between each borehole. Monitoring well screen 
and blank casing in contact with groundwater will be decontaminated before use. !Sampling 

equipment will be decontaminated before use and between each sample location. Detailed 

procedures for decontamination of drilling and sampling equipment and disposal of 

decontamination by products are provided in Section 2.4.10 of the SAP. 

2.0.2 Sampling /den tifica tion 

The sample identification label is necessary to ensure that sampling location and time can be 

tracked. The sample identification will include sample location, type, and site sampled. The 

sampling date and time will be recorded on the sample label and sample date will be indicated 
on the resulting analytical report. The exact sample identification method is included in 
Section 2.1 of the SAP. 
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TABLE 2-l 
SAMPLING AND PRESERVATION REQUIREMENTS FOR WATER SAMPLES 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
(Page *‘of 6) 

Mercury 1 polyethylene cool 4OC, HNO, 28 days 
to pH ~2 

Appendix IX 
volatiles 

Appendix IX 
Semi-Volatiles 

3glassvials 
w/teflon septa 

2Ambergbss 
w/tenon lined cap 

40 

l,(KJo 

cool 4% HNOS 
to pH c2 

cool 4Oc 

10 days Erom 
VTSR’ 

5 days from 
VTSR’ to 
extraction, 40 
days after 
extraction 

Appendix IX 
Organochlorine 
Pesticides/PCBs 

1Amberglass 
w/teflon lined cap 

cool 4OC 5 days from 
VTSR’ to 
extraction, 40 
days after 
extraction 

Appendix IX 2Amberglass SW Cool 4Oc 7days luntd 

Organophosphorus w/teflon lined cap extractio& 40 
Pesticides days after 

extraction 
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TABLE 2-l 
SAMPLING AND PRESERVATION REQUIREMENTS FOR WATER SAMPLES 

NAS-Key West 
Key West, Florlda 

IT Project No. 595392 

PH 

specific 
Conductance 

Plastic 

Plastic 

ZN Zinc Acetate 
NaOH to pH ~9 

Cool 4Oc 

cool 4OC 

Immediately after 
sample collection 

28 dayi 
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TABLE 2-1 
SAMPLING AND PRESERVATION REQUIREMENTS 

FOR SEDIMENTS AND SOIL SAMPLES 
NAS-Key West 

Key West, Florida 

TCLP Volatiles 

solvent extractioq 

TCLP mercmy 125 Cool 4Oc 28 days to TCLP 
extraction, 28 days 
after trip extraction 



INTERNATIONAL TECHNOLOGY CORPORATION 

TABLE 2-l 
SAMPLING AND PRESERVATION REQUIREMENTS 

FOR SEDIMENTS AND SOIL SAMPLES 
NAS-Key West 

Key West, Florida 
(Page 4‘.of 

after extraution 

after extraction 



TABLE 2-1 
SAMPLING AND PRESERVATION REQUIREMENTS FOR WATER SAMPLES 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
(Pa@ .?D of 6) 

TAL/TCL 3 glass vials 
Volatiles w/teflon septa 

TAL/TCL 2 Amber glass 
Semi-Volatiles w/teflon lined cap 

Cool 4Oc, HNO, 
to pH <2 

Cool 4Oc 

10 days from 
VTSR’ 

5 diays from 
VTSR’ to 
extraction, 40 
days after 
extraction 

TAL/TCL 
Organochlorine 
Pesticides/PCBs 

1 Amber glass 
w/teflon lined cap 

l,ooo Cool 4Oc 5 days from 
VTSR’ to 
extraction, 40 
days after 
extraction 

TAL/TCL 2 Amber glass l,ooo Cool 4Oc 7 days until 
Organophosphorus w/teflon lined cap extractioq 40 
Pesticides days after 

extraction 

TAL/TCL Metals 1 polyethylene Loo0 Cool 4Oc, HNO, 18Oda sfrom 
(except Mercury) to pH c2 VTSR Y 

TAL/TCL 1 polyethylene WOO 26 days from 
Mercury 

Cool 4Oc, HNO, 
to pH c2 VT’SRl , 

TAL/TCL Cyanide 1 polyethylene l,ooo Cool 4OC, NaOH 12 days from 
to pH >12 VT!SR’ 

TAL/TCL Sulfide 1 polyethylene 1,~ Cool 4Oc, zml 7 days 
ZN Zinc Acetate 
NaOH to pH >9 
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TABLE 2-1 
SAMPLING AND PRESERVATION REQUIREMENTS 

FOR SEDIMENTS AND SOIL SAMPLES 
NAS-Key West 

Key West, Florida 
(Page fi_of Sj 
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2.0.3 Sample Turnaround 77me 

Sample analyses will be scheduled based on site investigation needs and will be consistent with 
the sample holding times. ITAS will provide a standard turnaround time of approximately 6 

weeks, this time frame will meet the project schedule and objectives. 

2.0.4 Field Documentation 

An integral part of the SAP for the field activities will be maintaining a Field Activity Daily 

Log. Information identified on the Field Activity Daily Log will have been obtained from site 
exploration and/or sampling activities and will be documented by the FOC. Photographs will 
be taken of the site (where allowed by the Navy) and activities to further document zunpling 

and exploration. 

All information pertinent to field activities will be recorded in the Daily Field Log. Entries 
in the log will be made in water resistant ink and will include as a minimum: 

0 The names and affiliations of all IT field personnel and subcontractor 
personnel 

l A general description of the day’s field activities and events 

l Documentation of weather conditions during the day and any major changes 
that occurred 

l Documentation of weather conditions for the previous 48 hours, if field 
work was not performed during that time 

a Field measurements such as temperature, pH, specific conductance from 
groundwater sampling events and readings from personnel safety 
instruments in use 

l Changes to the sampling and/or work plans (location, type) and the: reasons 
for said changes. 

Appropriate field generated data forms will be prepared. Data to be recorded will include 
identification of the monitored location (e.g., boring number, well number, depth, sampling 
station, elevation, and field coordinates), the type of sample and other data obtained during 
work. 

__r- -* 
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2.0.5 Field Data Management 

Field data will be generated and used to assess the sites. Field data allows for the 
identification, evaluation, and support of recommended appropriate actions. 

Field data, including instrument readings, recordings, measurements, and tests will be 
documented and reviewed by IT personnel. Field records will be kept in a legible condition 
and sufficiently complete to permit reconstruction of daily activities by a qualified individual 

other than the FOC when data is reviewed. Field generated data sheets will be collected and 

reviewed every week for accuracy and completeness by the FOC. The data sheets will be 
assembled into packages that represent each borehole, monitoring well, etc. These data sheet 

record packages will be sent to the IT regional office in Tampa, Florida for review, 
examination, analysis of data and for the technical staff to use in preparing the required studies 
and reports. Field data approved by the Project Manager and QAO will be included in the 
RF1 report. 

2.0.6 Sample Bottle Preparation and Sample Preservation 

All sample bottles used by IT Tampa will be shipped to the field by ITAS Knoxville and will 
be US EPA certified cleaned. Table 2-l presents the types and volumes of sample boittles that 
may be used during this project as well as the sample preservation required for each analytical 

method. 

2.7 Sample Custody 

An important consideration in the collection of environmental data is the ability to demonstrate 

that samples have been obtained from the stated locations and that they have reached the 

laboratory without alteration. Evidence of collection, shipment, laboratory receipt, and 
laboratory custody until disposal must be documented to accomplish this. Documentation is 
accomplished through a chain-of-custody record that tracks each sample and the individuals 
responsible for sample collection, shipment, and receipt. A sample is considered in custody 
if it is: 

0 In a person’s actual possession 

a In view after being in physical possession 

/,+ ‘_ 

TN3-03/6363S2U’lO~~~~ 2-4 



l Sealed so that no one can tamper with it after having been in physical 
custody 

l In a secured area, restricted to authorized personnel. 

2.1.7 Field Sampling 

The following will be used in the chain-of-custody process for sample tracking and field 
activities by IT personnel: 

l Sample identification and labeling 

l Sample chain-of-custody form 

l Sample collection log 

l Laboratory request for analysis form 

l Container and custody seals 

l Carrier/waybill for the shipping of samples or signed chain-of-custody form 
by an ITAS Knoxville representative if the samples are picked up at the 
NAS-Key West site. 

2.7.7.7 Sample Identification and Labeling 

All samples will be adequately marked for identification from the time of collection and 
packaging through shipping and storage. Marking will generally be on the sample container 
(jar, bottle, etc.) but may be applied directly to the sample, or on a tag or label attached to 

the sample or container, depending on the type of sample and its intended use. Sample 
identification will include, as appropriate: 

l Project name and number 

l Sample number 

l Sample location (e.g., boring number, monitoring wells number, ‘depth, or 
sampling interval) 

l Sampling date and time 

.’ ‘li -* 
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l The initials of the individual(s) performing the sampling 

l Sample preservative if used 

l Sample analysis to be performed. 

A sample numbering system will be established for the purpose of identifying the samples 
according to location and type as described in the sampling plan. In addition, this numbering 
system will provide for identification of the sample matrix, the site name or designation, and 

sampling round if appropriate. 

2.7.2 Laboratory Analysis Request and Chain-of-Custody Record 

The final step in providing information to the laboratory is the analysis request form. It shall 
be completed by appointed field personnel and documentation of the sample is provided by the 
use of chain-of-custody forms that record the sampling location, the type and amount of 
samples collected, the date and time of sample collection, the name(s) of the person(s) 
responsible for sample collection, the date and time of all custody transfers, the signature of 
the person relinquishing and accepting sample custody, and other pertinent information. An 

additional continuation form will be included, if deemed necessary. The continuation form 
contins a reference document number and page nubmer to coincide with the original ‘Analysis 
Request and Chain-of-Custody form. An example of this form is contained in Appendix A. 

It is imperative that the analysis request and chain-of-custody form be provided so that 
analytical requirements are defined and sample holding times are not exceeded, also a copy 
(attachment) of the parameters to be analyzed for may be included if it is needed. A copy of 
the analysis request and chain-of-custody form will be maintained in the field file. 

The laboratory analysis request section of this form is prepared to indicate the testing program 
required for the collected samples. The following information is recorded on the lalboratory 

analysis request form: 

l Project name and number 

l Date that samples are shipped 

/-‘*., 
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l Required report date and turnaround times for analysis 

l Contact with telephone number for receipt of the analytical report and 
billing invoices 

l Sample identification numbers 

l Sample volume collected and appropriate preservatives 

l Quality level required 

l Possible hazard identification 

l Request for sample disposition following analysis 

The chain-of-custody seals will be placed on all containers and coolers as per ECBSQPQAM, 
February 1991. 

The chain-of-custody form to be used by field personnel in collecting and shipping samples. 

This form shall be signed by each individual who has the samples in his/her possession. 
Preparation of the chain-of-custody section of this form shall be as follows: 

l This section of the chain-of-custody record shall be initiated in the field by 
the person collecting the sample, for every sample. Every sample shall be 
assigned a unique identification number that is entered on the chain-of- 
custody form. Samples can be grouped for shipment using a single from. 
The form allows for ten samples. If more than ten samples are shipped in 
the same container, more than one chain-of-custody form is requi.red. 

l The record shall be completed in the field to indicate project, sampling 
team, etc. 

l If the person collecting the samples does not transport the samples to the 
laboratory or deliver the sample containers for shipment, the first lblock for 
Relinquished By -, Received By -, shall be completed in the field. 

l The person transporting the samples to the laboratory or delivering them for 
shipment shall sign the record from as Relinquished By -. 

,,Y-. 
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l If the samples are shipped to the laboratory by commercial carrier, the 
original chain-of-custody form shall be sealed in a watertight container, 
placed in the shipping container, and the shipping container sealed prior to 
being given to the carrier. The carbonless copy of the chain-of-custody 
form is retained in the field file. 

l If the samples are directly transported to the laboratory, the chain-of- 
custody shall be kept in possession of the person delivering the samples. 

l For samples shipped by commercial carrier, the waybill shall serve as an 
extension of the chain-of-custody record between the final field custodian 
and receipt in the laboratory. The waybill number will be recorded on the 
chain-of-custody to assist in tracking the cooler. 

l Upon receipt at ITAS Knoxville their coding and receiving supervisor, or 
his designated representative, shall open the shipping containers, compare 
the contents with the chain-of-custody record, and sign and date the record. 
Any discrepancies shall be noted on-the chain-of-custody form. 

l If discrepancies occur, the samples in question shall be segregated 
normal sample storage and the field personnel immediately notified. 

l Upon receipt at ITAS Knoxville, IT Tampa shall be considered to 
completed all EPA requirements pertaining to appropriate 
requirements/performance aspects. 

from 

have 
field 

l Chain-of-custody records shall be maintained with the records of the 
project. 

2.1.3 Sample Collection Log 

A sample collection log is prepared for each sample to record information pertaining to the 

location, condition, and collection of a sample. The following information is on the sample 
collection log, as deemed appropriate: 

l Project name and number 

l Date and time sample collected 

l Field geologist(s)/scientist(s) or technician(s) responsible for sample 
collection 
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e Sample identification number and type (e.g., soil, water, sediment) 

l Field testing results such as pH, temperature, and specific conductance 

l Location sketch of sample collection area if needed for verification 

e Weather conditions 

e Water level depth of collected sample 

l General field observations. 

An example of a sample collection log is included in Appendix A. 

2.1.4 Field Collection and Shipment 

As soon as samples are collected and preserved they will be stored in an ice chest packed with 
plenty of wet ice or a dedicated sample refrigerator that can be locked. The samples will be 

placed in a sturdy coolers. The drain plug in the cooler will be taped with duct-tape and the 
cooler will be lined with a large heavy duty plastic bag. Sufficient overage will be allowed 
for in all sample bottles placed in the cooler (except VOAs) to compensate for any pressure 

and temperature changes. Two to four inches of vermiculite will be placed in the bottom of 
the cooler and sample bottles will be placed on the vermiculite. Wet ice in polyethene bags 

will be placed on top for the samples and the remaining space between the bottles wilI be filled 
with vermiculite. The Analysis Request and Chain-of-Custody Record will be placed in a 

plastic bag and kept above the ice. The cooler will then be closed and the top of tlhe cooler 

securely fastened with duct tape. Chain-of-Custody seals will be affixed on the top and sides 

of the cooler. The shipping container will be marked “THIS END UP” and arrow labels 
indicating proper upward position of the cooler will be affured to the container. Samples will 

be shipped within 24 hours to ITAS Knoxville via overnight delivery to minimize sample 

holding times or will be picked up at the NAS-Key West facility by ITAS representatives who 
will sign all paper work signifying receipt of samples. 

The transportation of samples must be accomplished not only in a manner designed to protect 
the integrity of the sample, but also to prevent any detrimental affects from the potentially 
hazardous nature of the sample. Regulations for packaging, marking, labeling, and shipping 
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of hazardous material, hazardous substances, and hazardous wastes are promulgated by the US 
Department of Transportation (DOT) and described in the Code of Federal Regulations (49 

CFR 1’71 through 172.402h), Regulation (49 CFR 171 through 177, in particular 1’72.402h, 
Packages Containing Samples). In general, these regulations were not intended to cover the 
shipment of samples collected at hazardous waste sites. However, the US EPA has deemed 

it prudent to package, mark, label, and ship samples observing these DOT procedures. The 

information contained in this section is for general guidance and, although factual, should not 

be misconstrued as identical to DOT regulations for transportation for hazardous materials. 

2.1.5 Sample Custody Responsibilities 

Procedures for sample custody will be followed according to the procedures described above. 
For purposes of clarification IT will perform the following: 

l Collect the sample(s) and package them in proper containers 

l Complete all necessary forms to track the samples 

l Properly package the sample containers in a sturdy cooler, attach all paper 
work, and either ship via overnight express or ITAS will pick up the 
samples at the site. If the samples are picked up at the site, tlhe ITAS 
representative will sign the chain-of-custody form indicating he received the 
samples. 

2.1.6 Laboratory Sample Receipt 

NAS-Key West has selected ITAS to conduct the analytical work associated with the Work 
Plans. Accordingly, ITAS will handle all responsibility associated with: 

l Delivery of appropriate sample containers, with appropriate preservatives 

l Laboratory sample receipt and sign in 

l Laboratory storage of samples 

l Initiation of the testing program 

l Completion of the testing program 
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l Appropriate sample disposal 

l Issuance of signed certificates of analysis 

l Sample disposal coordination 

2.2. Field Equipment Calibration Procedures and Frequencies 

This section describes calibration procedures and policies of field equipment to be used for this 

project. 

2.2. I Field Equipment Calibration and Control 

All measuring and/or test equipment used in the field shall be controlled and subject to a 

formal calibration program. For field equipment, documentation of calibration of the 
equipment shall be on a daily basis. Equipment will also be stored in secure areas. Other IT 
policies provide details and guidance for equipment control. The calibration program shall 

provide equipment of the proper type, range, accuracy, and precision to supply data 
compatible with project requirements and desired results. 

The Project Manager and/or Field Operations Coordinator are responsible for ensuring proper 

calibration of project specific IT field equipment. 

2.2.1.7 Field Calibration Procedures 

Documented approved procedures shall be used for calibrating measuring and/or test 

equipment. Whenever possible, widely accepted procedures (such as those published by 

ASTM or EPA) or procedures provided by manufactures shall be adopted. Where pre- 
established information is not available, procedures shall be developed considering the type of 

equipment, stability characteristic of the equipment, required accuracy, precision,, and the 
effect of error on the quantities measured. As an minimum procedures shall include but not 
be limited to: 

Type of equipment to be calibrated 
Reference equipment and/or standard to be used 
Calibration method and sequential actions 
Acceptable tolerances 
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0 Frequency of calibration 
l Data recording format. 

Calibration procedures for test equipment routinely calibrated by IT are presented in IT 
Manuals of Technical Practice or Standard Operating Procedures (SOPS). 

2.2.2 Field Equipment ldentifica tion 

Calibrated equipment shall be uniquely identified by using either the manufacturer’s serial 
number, an IT calibration system identification number, or other means. This identification, 
along with a label indicating when the next calibration is due (only for equipment requiring 

periodic calibration), shall be attached to the equipment. If this is not possible, records 
traceable to the equipment shall be readily available for reference. 

It is the responsibility of all personnel to verify the calibration status from the due date labels 
or records prior to using the equipment. 

2.2.3 Field Equipment Calibration Frequent y 

Measuring and test equipment shall be calibrated at prescribed intervals and/or as part of 

operational use. Calibration frequency shall be based on the type of equipment, inherent 
stability, manufacturer’s recommendations, values given in national standards, intended use, 

effect of error on the measurement process, and experience. Specific calibration procedures 
and frequencies are given in IT’s Manuals of Practice of SOPS. Calibration procedures and 
frequencies are summarized in Table 2-2. 

In some cases, particularly for field equipment, scheduled periodic calibration will not be 
performed because the equipment is not continuously in use. Such equipment shall be 
calibrated on an “as needed” basis prior to use and then at the required frequencies for as long 
as its use continues. 

For instruments and equipment that are calibrated on an operational basis, calibration generally 

consists of the measurement of instrumental response to standards of known composition and 

concentration and the preparation of a standard response curve for the compound at different 

I 
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concentrations. Records of these calibrations will be maintained on a calibration form, an 
example is contained in Appendix A. 

Scheduled calibration of measuring and/or test equipment does not relieve personnel of the 

responsibility of using properly functioning equipment. If an equipment malfunction is 
suspected, the device shall be tagged, removed from service, re-calibrated or replacd. 

2,2.4 Field Equipment Calibration Records 

Records shall -be prepared and maintained for each piece of calibrated measuring and test 
equipment to indicate that established calibration procedures have been followed. Records for 
equipment used only for a specific project may be kept in the project files. 

Records for calibrated equipment shall include, as appropriate: 

Type and identification number of equipment 
Calibration frequency and acceptance tolerances 
Standards and numbers 
Calibration dates 
Identities of individuals performing the calibrations 
Standards used for each calibration 
Calibration data 
Statements concerning calibration acceptance or failure and repair of failed 
equipment. 

2.2.5 Calibration Standards 

Equipment shall be calibrated, whenever possible, using standards that have known 
relationships to nationally recognized standards (e.g., National Bureau of Standards) or 

accepted values of natural constants. 

2.2.6 Calibration Failure 

Equipment that fails calibration or becomes inoperable during use shall be removed from 

service and segregated to prevent inadvertent use, or shall be tagged to indicate that it is out 
of calibration. Such equipment shall be repaired and satisfactorily recalibrated to the 
satisfaction of the Project Manager or Field Operations Coordinator, as appropriate. 

Equipment that cannot be repaired shall be replaced. 
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TABLE 2-2 
CALIBRATION PROCEDURES AND FREQUENCY 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
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pH Meter Daily: Buffer f 0.005 pH unit Recalibrate to Log book 
solutions pH-4, pH- standards, clean or 
7, and pH-10 replace electrode, 

service unit 

Specific Daily: Buffer 
Conductivity solutions 720 and 
Meter 1410 

2 % , in umhoslcm Recalibrate to Log book 
standards, clean or 
replace electrode, 
service unit 

Temperature Unit must meet 
Meter National Bureau of 

Standards (NBS) 

Organic Vapor Daily: Known gas 
Analyzer: Standards, 

Isobutylene at 100 
Foxboro 1081128 ppm 
(Fw 
Photovac 
MicroTip Air 
Analyzer (PID) 

f o.sc 

f 10% 

Replace if broken, Log book 
cracked or 
otherwise damaged 

Recalibrate to Log book 
standards or replace 
if faulty 
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2.3 Sample Designa don 

A unique sample number helps tie a particular sample to a specific physical location. IT 
Tampa will place a unique sample number on each sample sent to the laboratory. This sample 

number will be referenced on field sample collection logs, chain-of-custody, and request for 
analysis forms. The sample labels are preprinted on an adhesive tape roll with three (3) of 
each number in sequence. The three (3) numbers will be used in the following manner: 

l One number will be put on the sample jar itself 
l One number will be put on the lid of the sample jar 
l One number will be put on the sample collection log 

In addition, a sample label will be placed on each container and will provide the following 
information: 

l Project number l Preservative used 
l Project name l Analytical information 
l Sample number l Sampler initials 
l Date/time collected 

2.4 Sampling Equipment and Procedures 

This section of the SAP presents the methodology of soil/sediment sampling, monitoring well 
installation, groundwater sampling, surface water sampling, and air monitoring at the sites. 

The sampling activities include collection, preservation, packaging, handling, shipping, and 
storage of samples performed in accordance with the US EPA “Engineering Support Branch 

Standard Operating Procedures and Quality Assurance Manual, February 1, 1991”, National 
Institute of Occupational Safety and Health (NIOSH), and American Society of Testing and 
Materials (ASTM). 

2.4. I Soil Sampling 

Three (3) types of soil sampling will be performed. These are sampling of sediments, surface 
and subsurface soil. Soil borings will be conducted at a number of separate boring locations, 
or in conjunction with monitoring well installation to obtain the subsurface soil sample. All 

field work will be described in the Field Activity Daily Logs. The methods for sampling are 
discussed in the following sections. 
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2.4.7.7 Soil Borings 

Field activity logs will be filled out on a daily basis to indicate drilling activitieis such as 
footage drilled and materials used. Well installation will follow all of the commonly accepted 

professional drilling procedures. The boreholes wilI be logged by a qualified 

geologist/hydrogeologist as the drilling proceeds. Boring and test logs will be generated to 

document subsurface conditions on the Visual Classification of Soils form, contained in 
Appendix A using IT’s Visual Field Classification of subsurface materials classification log 

legend manual of practice which is based on the ASTM’s D2488 Staklard Practice for 

description identification of soils and the Unified Soil Classification System. Wells will be 
completed as discussed in Section 2.4.3.1 of this SAP. Borings will bc installed using either 
hollow stem auger or the rotary mud method. The lithologic borehole descriptions will be 

submitted to the EPA as part of the RF1 include the following: 

l Detailed lithologic description of each unit 
l Soil sample locations, method of sampling and percent recovery 
l Soil classification used 
l Depth to first water encounter 
l Termination depth of borehole. 

The methods and procedures applicable for subsurface investigations are ASTM D1586 Method 
for Penetration Test and Split Barrel Sampling of Soils. 

The drilling contractor will be responsible for securing boring or well drilling permits as 

required by the state and/or local authorities and for complying with state or local regulations 

with regard to the submission of driller’s well logs, etc. IT Tampa will also be responsible 
for complying with regulations with regard to boring/well drilling safety as described in the 

HSP document. . 

2.4.2 Sediment and Surface Samples 

Sediment and surface samples will be collected using a stainless steel hand corer or stainless 
steel trowel. The corer is a hollow barrel with a handle to facilitate driving the corer into the 

ground. The corer is also designed to prevent the sediment sample from washing out of the 
barrel if the sample is retrieved through water. 
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The cleaned decontaminated corer is driven into the sediments to be sampled. Twisting the 
corer during removal makes recovery of the samples easier. The sample can then be removed 
from the corer and placed in a glass Pyrex pan for transfer into the appropriate sample 

containers for shipment to the laboratory. 

The sediment sample will typically first be cornposited prior to placement in the sample 

collection bottle. The only exception to this procedure involves the collection of #sediment 

samples for analyses of purgeable organic compounds (VOA analysis) or discrete (depth) 
samples. If this type of analysis is to be performed the sediment will be collected on a grab 
basis only. These discrete samples will not be mixed in any way and will be transferred from 
the sample collection device to the sample container with as little disturbance as possible to 
prevent volatilization. 

Sediment samples will be cornposited by: 

l Removal from the sampling device and placed in a glass Pyrex pan 

l Mixed thoroughly using a stainless steel spoon/trowel 

l The sediment in the pan will be scraped from the sides, corners, and bottom 
of the pan, rolled to the middle of the pan 

l The sample will then be quartered and moved to the four corners of the 
container 

l Each quarter of the sample will be mixed individually and then rolled to the 
center of the glass pan and the entire sample is mixed again. 

The use of a trowel for sediment sampling is similar to the use of a trowel for soil sampling. 

The primary difference is that care must be taken when samples are removed from under a 

water depth of more than six (6) inches. The sediment samples removed with a trowel will 
not be from water having a depth greater than 18 inches. The sample will be moved slowly 
through the water to minimize sample loss due to washing from the trowel. 
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2.4.3 Groundwa ter Sample Techniques 

Standard activities involved with groundwater sampling include monitoring well drilling, 

construction and development, monitoring well elevation survey, water level measurements, 
removal of standing water in wells (i.e., well evacuation or purging) and retrieval of 

groundwater samples. 

2.4.3.7 Monitoring Well Installation 

Monitoring well installation will be recorded on the Monitor Well Installation Sheet as 
contained in Appendix A. All lines on the form will be filled in. The letter designation “NA” 
for not applicable procedures or “NK” for not known will be used in all blank spaces. If some 

steps or procedures were not performed as described, the reason will be stated as completely 
as is practicable on the appropriate form or submitted as an attachment thereto., Actual 

materials utilized in the well construction will be documented on the well specific forms. 

Each monitoring well will be constructed in the following manner: 

e A borehole will be constructed using hollow stem augers and/or rotary wash 
techniques. If rotary wash techniques are employed, potable water will be 
used. 

l Commercial grade 10 foot long, 0.010 inch schedule 40 PVC slot screen 
with flush threaded joints. 

l Monitoring wells will be cased using blank 2 inch diameter schedule 40 
PVC riser pipe to the surface. Joints will be flush threaded. Length of 
PVC piping will be 10 feet. 

l Screen sand pack material will be a 20/30 silica sand. 

l Wells will be backfilled with the sand pack to a height of at least 2 feet 
above the well screen. 

l Approximately 2 feet of l/4 to 3/8 inch bentonite pellets consisting of 90 
percent montmorillonite clay will be placed above the sand pack and 
hydrated. The bentonite pellets will be allowed to hydrate for l/2 to 1 hour 
before the well is to be grouted. At each well, a hydration observation test 
will be conducted concurrent with the pellet seal hydration to verify that 
hydration occurs in the specified timeframe. 
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l Wells will be grouted to the surface with a cementibentonite mixture. Type 
I Portland cement will be used. 

l Grout materials will be placed using a pump and tremie line. 

l A 3 foot above grade steel guard pipe will be used as a security :measure. 
Each guard pipe will be fitted with a hinged cap, hasp, and lock. The outer 
casing will have a minimum of two weep holes for drainage purposes. 

l The well apron will be approximately 3 feet by 3 feet by 0.5 foot thick 
concrete. The concrete for the apron will extend into the borehole to tope 
of the grout. 

l A notch representing the top of casing measuring point will be filed/or 
marked permanently on the inner casing of each well and will be identified 
on the notes and well sketches. 

A well completion report will be prepared for the installed well. This report will be included 

with the final report submitted to the EPA. The well completion report will contain the 

following: 
/--.. 

l 

l 

Survey of well location map with scale and orientation 

Type of casing material 

Length and diameter of casing material 

Elevation of the notched top of the casing, height of notched casing above 
ground level and name of licensed surveyor 

Borehole depth and diameter 

Detailed lithologic borehole descriptions 

Size of screen slot and statement that the slot size was manufactured rather 
than field slotted 

Screened interval 

Materials and methods used to fill annulus 
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Size and type of filter pack 

Method of installation and date 

Well development procedures and disposal method of development water, 
drilling fluids, and soils 

Security devices 

Decontamination procedures used on equipment between borings 

Any problems encountered during boring or well installation 

Method of coupling casing sections and screens 

Driller’s and/or geologist’s complete name(s) 

2.4.4 Monitoring Well Development 

The following procedure is presented for the proper development of monitoring wells for 
groundwater sampling purposes. 

Monitoring well development will be performed after the surface pad and protective casing are 

installed. 

Equipment and materials used in development will be properly cleaned and decontaminated 
prior to use as described in the following section. Development shall be accomplished either 

with a small surface centrifugal pump or a bottom discharge bailer, until the well water is 

clear and sediment within the well is removed to the fullest extent practical. As a minimum 

the following steps will be performed: 

l Well development will be performed to obtain maximum achievable water 
clarity. Three to five times the standing water in the well will be :removed. 
The temperature, pH and specific conductivity will be measured after each 
volume is purged. Sampling will commence after stabilization of the three 
parameters. However, even if the parameters have not stabilized after 
purging of five well volumes, sampling will commence and as 
recommended by EPA, a note will be made in the field logs. 
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0 All water generated during well development will be collected in 55 gallon 
drums. It is assumed that this material is non-hazardous in nature. and will 
be disposed of on site at a later date. If contaminant levels are above set 
limits, proper disposal of the water will be documented. 

The following data will be recorded on the well completion log contained in Appendix A, or 
an attachment thereof, as part of development: 

l Well designation (ID) 

0 Date(s) of well installation 

l Date(s) and time of well development 

e Static water level before and after development 

e Physical character of the removed water to include change;s during 
development of clarity, color, and particulates 

e Type and size/capacity of pump and/or bailer used. 

2.4.5 Water Level Measurements 

All water level measurements in each monitoring well will be made from a surveyed 

measuring point located at the top of well casing. The measuring point will usually be 
positioned on the north side of the well casing and will be conspicuously marked for ease of 
measurement. Water level measurements will be made using an electronic probe. 

l Electronic probe 
Using an electronic water level indicator, the technician will lower the 
probe down the center of the well casing. When the probe enters the water, 
an alarm will sound. Note the depth to water from the measuring point and 
record the depth to water in a field log. Repeat the measurement two more 
times to ensure the reading is accurate. Subtract the average depth to water 
from the measuring point elevation to find the elevation of the water level 
in the well to the nearest 0.01 foot. 

Water level measurements must be obtained at each sampling point every time water samples 
are collected. After each water level measurement, the probe will be decontaminated 
according to the following procedure: 

,,T’ ^ 71 
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1) Wash with laboratory detergent and tap water 
2) Rinse with tap water 
3) Rinse with deionized water 

Total depth of each well will be determined by physical measurement (i.e., tape) ,when the 

well is completed and recorded on the appropriate forms. 

2.4.6 Well Purging (Evacuation) Procedures 

All wells will be purged using a centrifugal pump with an aluminum intake tube section (for 
ease of deconning) or teflon well bailers. All purged groundwater will be collected and 

containerized pending results of the laboratory analyses and determination of disposal options. 
To help minimize cross contamination, plastic sheeting will be placed around each well during 
purge events to prevent release of well water to the ground surface. 

2.4.6.1 Volume Determination 

Prior to purging a well, it will be necessary to determine the volume of water being held in 
the well casing. The calculation of the well volume will be conducted as follows: 

l Measure inside diameter of well casing; 

l Measure the static water level (as described above); 

e Determine the total depth of the well from the measuring point; 

l Calculate the number of linear feet of static water (total depth of well minus 
the static water level); 

l Calculate the volume of water in a 2 inch ID well casing using the ‘equation: 

V = 0.1632h 

Where, 
V = Volume of water (gallons) 
0.1632 = Conversion factor constant for well diameter of 2 inches 
h = height of water in well (feet) 
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2.4.6.2 Placement of Intake Hose 

Monitoring wells will be purged from the top of the water column, even if a monitoring well 

is likely to go dry. This will force water to move up the well casing to the pump. Otherwise, 
water standing in the well above the screen may not be evacuated. 

2.4.6.3 Pumping Rate 

The pumping rate used for monitoring well purging will be kept to a minimum. A monitoring 
well capable of yielding up to 1 gpm will be purged at the rate they are capable of producing. 
Wells that yield 1 to 5 gpm will be purged at approximately 1 to 2 gpm and wells capable of 
yielding more than 5 gpm will be purged at approximately 2 to 5 gpm. The flow rate of the 
pump may be measured using a graduated plastic bucket, graduated cylinder, or a totalizing 
flow meter. 

2.4.6.4 Volume Purged 

i’ -\ 

A minimum of three casing volumes will be removed prior to sample collection from the 
monitoring well. The removal of three casing volumes should result in the collection of a 
representative groundwater sample not influence by the water originally in the monitoring well 
casing while not overpumping the monitoring well. The latter can result in pulling dliluted or 
more concentrated groundwater from another area within the aquifer into the monitoring well. 

If the monitoring well goes dry during purging, it will be allowed to recover and then it will 
be sampled once it recovers. 

2.4.6.5 Well Stabilization 

In addition to keeping track of the volume of water pumped from a monitoring well, the pH, 
specific conductivity, and temperature of discharge water will be monitored. A monitoring 

well will be considered to be sufficiently purged when these three (3) parameters meet the 

stabilization criterion stated below, provided that a minimum of three casing volumes have 

been purged (Refer to Section 2.4.4). Temperature will be considered to be stabilized when 
three consecutive temperature readings are within l.O”C of one another. When three 
consecutive pH readings are within 1.0 pH units of one another, pH will be considered 
stabilized. Conductivity will be considered stabilized when each of three conductivity values 
are with in 1,000 micro-mhos per centimeter (umho/cm) of each other. Temperature, pH, and 
conductivity values obtained during well purging will be recorded in field notebooks. It should 

i -% 
TAJ3-83/686382UJ10~6Al= 2-23 



be noted that after five well volumes have been purged, the well will be considered stabilized 
regardless of the fluctuations in the above parameters. 

2.4.7 Groundwater Sample Collection 

Immediately after a monitoring well has been properly purged, it will be sampled, unless the 
well has a very slow recharge rate, in which case, the monitoring well will be sampled within 

three hours with a decontaminated teflonkainless steel bailer. Teflon/stainless steel bailers 
will be decontaminated between wells and a new nylon line will be attached to avoid cross 
contamination. A teflon leader will be attached to the bailer and the nylon rope will be 
attached to the leader. AlI information will be recorded on a sample collection log form. An 

example of a sample collection log used by IT for recording well purging and sample 
collection data during groundwater sample collection is contained in Appendix A. 

Water sample collection for volatile organic compounds (VOCs), Appendix IX, Toxicity 
Characteristic Leaching Procedures (TXLP) and general chemistry parameters will be 
performed in accordance with the following procedures: 

Volatile Organic Comoounds 

l VOA sample vials will be preserved with concentrated HCl prior to 
collecting samples to minimize the chance of air bubbles being introduced 
into the samples. 

l Three screw cap vials with teflon lined silicone rubber septa (IIS EPA 
approved vials) will be filled to overflowing and sealed witihout any 
entrapped air bubbles. These vials will be 40 milliliters or larger. 

l A custody seal will be placed on the bottles to ensure sample security prior 
to arriving at the laboratory. 

l Each vial is placed in a secure cooler. 

l The samples will not be composited. 

l A sample collection log, chain-of-custody form, a laboratory request for 
analysis from, and a sample label will be filled out in the field,. These 
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forms, except for the sample collection log, will accompany the samples to 
the laboratory. 

l The sample bottles will be placed in a cooler with sufficient packing to 
prevent breakage during shipment. 

l Collected samples will be stored prior to shipping in an ice chest fiiled with 
wet ice and maintained at approximately 4OC or stored in an on site 
dedicated refrigerator at approximately 4°C. 

0 The cooler will be packed with wet ice to maintain the samples at 
approximately 4°C during shipment, sealed, and transported to the 
laboratory. To protect sample container integrity during shipment, the 
cooler will be packed with vermiculite, and absorbent material. 

Acid and Base Neutral Extractable Compounds 

0 One liter amber glass sample bottles complete with teflon lined caps will be 
filled to 90 percent capacity and sealed to allow 10 percent headspace to 
compensate for any pressure and/or temperature changes. 

l A custody seal will be placed on the bottles to ensure sample security prior 
to arriving at the laboratory. 

l The sample bottles will be placed in a cooler with sufficient packing to 
prevent breakage during shipment. 

0 A sample collection log, a chain-of-custody form, a request for analysis 
form, and a sample label will be filled out in the field. These forms, except 
for the sample collection log, will accompany the samples to the lalboratory. 

l Collected samples will be stored prior to shipping in an ice chest Eied with 
wet ice and maintained at approximately 4°C or stored in an on site 
dedicated refrigerator at approximately 4°C e 

l The cooler will be packed with wet ice to maintain the samples at 
approximately 4°C during shipment, sealed, and transported to the 
laboratory. To protect sample container integrity during shipment, the 
cooler will be packed with vermiculite, and absorbent material. 
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Metals 

l Samples will be placed in a one liter polyethylene or glass bottle. 

l Bottles will be fdled to within about 10 mls of capacity. 

l Samples will be preserved to pH <2 using HN03. 

e Sample containers will be sealed. 

l A custody seal will be placed on the bottles to ensure sample security prior 
to arriving at the laboratory. 

l Samples will be placed in a cooler with sufficient packing to prevent 
breakage. 

l Samples will be stored on wet ice until packing for shipment to the 
laboratory or stored in an on site dedicated refrigerator at appraximately 
4°C. To protect sample container integrity during shipment, the cooler will 
be packed with vermiculite, and absorbent material. 

General Chemistrv Parameters 

l Sample bottles will be either polyethylene or glass and will contain the 
appropriate chemical preservatives. Sample bottle closures will be plastic 
with polyethylene liners. 

l Preservatives will be added to the sample containers after the saImple has 
been collected to ensure that enough preservative has been added to adjust 
for the proper pH (only VOA vials will be preserved prior to collecting the 
sample). Electronic pH meters with automatic temperature compensation 
(ATC) will be used. In the field, the meter will be calibrated daily before 
use with two buffers bracketing the expected sample pH. 

l Sample bottles will be filled to capacity and sealed. 

l Custody seal will be placed on the bottles to ensure sample security prior 
to arriving at the laboratory. 

l The sample bottles will be placed in a cooler with sufficient packing to 
prevent breakage during shipment. 

/’ --. 
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l Collected samples will be stored prior to shipping in an ice chest filed with 
wet ice and maintained at approximately 4°C or stored in an on site 
dedicated refrigerator at approximately 4°C. 

l A sample collection log, a chain-of-custody form, a request for analysis 
form, and a sample label will be filed out in the field. These forms, except 
for the sample collection log, will accompany the sample to the laboratory. 

Sample integrity can be further enhanced through a few general sampling precautions. The 
precautions are: 

l Samples will be collected in order from least contaminated to most 
contaminated, when known. Anticipated or known direction of groundwater 
flow will be used to determine sampling order when no chemical. data are 
available. Areas upgradient from a contaminant source areas will be 
sampled first and sampling will then proceed from areas furthest 
downgradient, working toward the source areas. 

l When sampling monitoring wells, wells will be purged to ensure 
representative sampling of groundwater in the saturated zone. 

l Surgical style or Nitrile gloves will always be worn during and changed 
between each sample collection and sample handling will be kept to a 
minimum. 

l Samples, preservatives and sample containers will be handled carefully to 
minimize exposure time and potential for evaporative loss and/or airborne 
contamination. 

l Upon completion of a round of sampling for a site, all sampling equipment 
will be scrubbed with tap water and laboratory grade soap and rinsed 
thoroughly with tap water, rinsed with deionized water and rinsed twice 
with a pesticide grade isopropanol and then with organic free water. The 
equipment will then be allowed to air dry for a period of time. 

l Samples will be delivered to the analyzing laboratory as soon as possible 
following sample collection typically overnight express and/or laiboratory 
pickup at the NAS-Key West facility. 
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2.4.8 Surface Water SampJing 

Surface water will be collected from the surface ditches on site and/or where the d/itches go 
off site. Surface water samples can only be collected if water is present during the sampling 

event at those chosen locations. Surface water samples will be collected at the same time as 
sediment samples, if both media are to be sampled at a specified location. Water samples will 
be collected by placing the bottles directly into the water. If there is a flow of water, the 
sampler will collected the downstream samples first and work upstream to prevent downstream 
samples from becoming contaminated before being collected. The sampling procedures listed 
below will be followed. 

Volatile Organic Comnounds 

l VOA sample vials will be preserved with concentrated HCL prior to 
collecting samples to minimize the chance of air bubbles being introduced 
into the samples. 

l Three screw cap vials with teflon lined silicone rubber septa (US EPA 
approved vials) will be filled to overflowing and sealed witlhout any 
entrapped air bubbles. These vials will be 40 milliliters or larger. 

l A custody seal will be placed on the bottles to ensure sample security prior 
to arriving at the laboratory. 

l Each vial is placed in a cooler. 

l The samples will not be cornposited. 

l A sample collection log, chain-of-custody form, a laboratory request for 
analysis form, and a sample label will be filled out in the field. These 
forms, except for the sample collection log, will accompany the samples to 
the laboratory. 

l The sample bottles will be placed in a cooler with sufficient packing to 
prevent breakage during shipment. 

l The cooler will be packed with wet ice to maintain the samples at 4°C 
during shipment, sealed, and transported to the laboratory. 
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Metals 

l 

l 

Samples will be placed in a one liter polyethylene or glass bottle. 

Bottles will be filled to within about 10 mis of capacity. 

Samples will be preserved to pH < 2 using HN03. 

Sample containers will be sealed. 

A custody seal will be placed on the bottles to ensure sample security prior 
to arriving at the laboratory. 

Samples will be placed in a cooler with sufficient packing to prevent 
breakage. 

Samples will be stored on wet ice or in a refrigerator until packing for 
shipment to the laboratory. 

General Chemistrv Parameters 

l Sample bottles will be either polyethylene or glass. Sample bottle closures 
will be plastic with polyethylene liners. 

l Preservatives will be added to the sample containers after the sample has 
been collected to ensure that enough preservative has been added to adjust 
for the proper pH. (Only VOA vials will be preserved prior to collecting 
the sample). 

l Sample bottles will be filled to capacity and sealed. 

l A custody seal will be placed on the bottles to ensure sample security prior 
to arriving at the laboratory. 

l The sample bottles will be placed in a cooler with sufficient packing to 
prevent breakage during shipment. 

l Collected samples will be stored prior to shipping in an ice chest filled with 
wet ice and maintained at approximately 4°C or stored in an on site 
dedicated refrigerator at approximately 4°C. 
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l A sample collection log, a chain-of-custody form, a request for analysis 
form, and a sample label will be filled out in the field. These forms, except 
for the sample collection log, will accompany the sample to the laboratory. 

2.4.9 Ambient Air Monitoring 

Air monitoring will be performed using an OVA at the drilling locations. Results of air 
monitoring will be used as described in the HSP. Calibration procedures are outlined in 
Section 2.2 of this document. 

Ambient air samples will be taken both at ground level and approximately five (5) feet above 

ground level at the site using the OVA. The samples taken five (5) feet above ground level 
corresponds to a “breathing zone” sample. Results of these analyses will be used to determine 
the required level of protection for field personnel. 

2.4.70 Procedure for Decontamination of Drilling and Sampling Equipment 

Normally, any portion of the drill rig that is over the borehole (Kelly bar, mast, backhoe 
buckets, drilling platform, hoist, or chain pulldowns and/or cathead, etc.) must be steam 

cleaned and scrubbed with laboratory grade detergent before being brought on site to remove 
all rust, soil, and other material which may have come from other sites and contaminate the 
well. All equipment will be decontaminated prior to site entry according to the procedure 
specified in this section. Any equipment that is extremely rusted will not be accepted at the 

site and will be returned to the contractor for rust removal using sand blasting or replacement. 

The drill rig will then be inspected to ensure that all oil, grease, hydraulic fluid, etc. has been 
removed from the exterior of the rig and all seals and gaskets are intact with no major 

areas/seals leaking fluids. Steam cleaning of the drilling equipment will be performed prior 

to drilling each borehole. In addition, all downhole drilling, sampling, and associated 

equipment that will come into contact with the downhole equipment and sample medium shall 

be decontaminated by the following steps: 

Step 1 Clean with tap water and laboratory grade detergent, using a brush, if necessary, to 
remove particulate matter and surface ffims. Steam cleaning may be necessary to 
remove matter that is difficult to remove with the brush. 

Step 2 Rinse thoroughly with tap water. 
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Step 3 

Step 4 

Step 5 

Step 6 

Rinse with organic free water. 

Rinse twice with solvent (pesticide grade isopropanol). Any equipment containing 
plastic (i.e., water level indicators) will not require a solvent rinse. 

Rinse thoroughly with organic free water and allow to air dry. Decontamination 
liquids will be applied by EPA approved methods. 

Wrap with aluminum foil, if appropriate, to prevent contamination if equipment is 
going to be stored or transported. Clean plastic can be used to wrap augers, drill 
stems, casing, etc. following air drying, if they are going to be stored for a period 
of time. 

Decontamination of all drilling equipment will occur at specified locations at NAS-Key West. 

The specified area will be lined with heavy duty visqueen. All drill rod, auger flights, well 
screen/casing, etc., will be placed on sawhorses for proper cleaning procedures in this area 

also. Runoff will gravity flow into a catchment sump. This will allow the rinse wa,ters to be 
contained for proper treatment. Residual soils will be washed into the sump for collection, 
and collected in separate containers, followed by proper disposal at a later time. 

2.5 Sample Analysis 

The analytical method for each sample bottle will be identified on the sample label and the 

request for analysis forms. The analytical methods for each site are identified in the INAS-Key 
West RF1 Work Plans. 

2.6 Data Reduction, Validation, and Reporting 

The following procedures summarize the practices routinely used by an 

environmental/engineering group for data reduction, validation, and reporting. Numerical 

analyses, including manual calculations, mapping, and computer modeling will be documented 
and subjected to quality control review. Records of numerical analyses will be le<gible and 
complete enough to permit reconstruction of the work by a qualified individual other than the 
originator, as described in the following subsections. 
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2-6.7 Analytical Laboratory Data 

As referenced earlier, ITAS Knoxville will be responsible for all analytical laboratory data. 

In addition, ITAS Knoxville will control analytical data according to: 

l Review of data processing 
l Review of data reporting 
l Data validation 
l Data reporting 
l Laboratory quality control checks 

2.6.2 Field Data Reduction 

According to IT’s CompQAPP, Section 12.1, Data Reduction; field data are often presented 
in table form or as part of figures or drawings. These are prepared by project personnel 
(originator) appointed by the project manager. Field measurements which do not require data 

reduction include pH, temperature, conductivity, and salinity. there is not correction factor 
to the above direct readings for temperature (pH, temperature, conductivity, and salinity. 

There is no correction factor to the above direct readings for temperature (pH, conductivity, 
salinity, etc.) or other reasons (i.e., conductivity cell constant = 1). The data presented in 

the tables, figures, or drawings is transcribed directly from the filed data forms and validated. 

The individuals that enter raw data onto computer/file forms are identified during transfer. 

Data reduction for screening organic analysis by gas chromatograph (SRI 8610) is only 

necessary if the analysis does not include a dilution factor value or sample volume/weight in 

the calculation program. Otherwise a calculation will be required to account for these values 

to obtain final concentration values. 

ppb @g/g) or (ng/ml) = found ng of comnound X samnle aliauot (ml) 

sample weight (g) or volume (ml) total dilution volume (ml) 

The found ng of compound is derived automatically from individual compound calibration 
curves based on ng injected versus area response store in GC software once generated. 
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2.6.3 Fie/d Data Validation 

Field data generated in accordance with the NAS-Key West RF1 project specific work plan will 
primarily consist of field temperature, pH, and specific conductance data, and data associated 
with soil boring advancement, monitoring well installation and development, and soil 
classification. These data will be validated by review of the project documentation to check 
that all forms specified in the field sampling plan have been completely and correctly filled out 
and that documentation exists for the required instrument calibration. This documentation will 
be considered sufficient to ensure that proper procedures have been followed during the field 

investigation. 

2.7 Field Quality Control Samples 

This section discusses samples taken by IT field personnel that are routinely addied to the 

normal laboratory sample stream to demonstrate that IT field personnel are operating within 
prescribed requirements for accuracy and precision. 

Table 2-3 summarizes the quality control samples that relate to field activities. Included in this 
table are: 

l Type of sample 

l Purpose of the sample 

l Frequency with which the sample is to be analyzed within the normal 
sample stream 

l Applicability of the sample to organic or inorganic analyses. 

2.8 Performance and Systems Audits and Frequent y 

A planned and documented performance and systems audit will be conducted to verify 

compliance with IT and specific project QA/QC program requirements. These audits will 
consist, as appropriate, of an evaluation of QA/QC procedures, the effectiveness of the 
QA/QC implementation, and evaluation of work areas and activities, and a review of the 
project documentation. 
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FIGURE 2-1 
FIELD PERFORMANCE AUDIT CHECKLIST 

Field Investigation Audit 

Project No. : Date: 

Project Location: Signature: 

Team Members: 

YeS No 1. Has a project manager been appointed? 
COI.UDl~tS: 

Yl%S No 2. Was a project plan prepared? 
Comments: 

No 3. Was a briefing held for project participants? 
COIIUIXXltS: 

YeS No 4. Were additional instructions given to project participants during the 
course of the project? 
COIlUXBXltS: 

No 5. Is there a written list of sampling locations and descriptions? 
comments: 

Yes No 6. Is there a list of accountable field documents checked out b the project 
mauager? 
Comments: 

Yes No 7. Are samples collected as stated in the Field Sampling Plan (FSP) or as 
directed by the field operations coo&nator (FOC)? 
COIXlXIldS: 



YeS No a. Are samples collected in the type of containers specified in the FSP or as 
directed by the FOC? 
comments: 

YeS No 9. Are samples preserved as specified in the FSP or as directed by the 
FOC? 
Comments: 

YeS No 10. Are the number, freqwscy, and type of samples collected as specified in 
the FSP or as directed by the FOC? 
comment 

YeS No 11. Are the number, frequency, and type of measure ments and observations 
taken as specified in the FSP or as directed by the FOC? 
Comments: 

YeS No 12. Are samples identified with sample labels? 
Comments: 

YeS No 13. Are blank and duplicate samples properly identified? 
COlIllIleIltS: 

Yes No 14. Are sample and serial numbers for samples split with other organizations 
recorded in a log book or on a chain-of-custody record? 
COIXUIleIltS: 

YeS No 15. Are samples listed on a chain-of-custody record? 
comments: 

Yes No 16. Is a chain-of-custody documented and maiutaiued? 
Comments: 



Yt?S No 17. Are quality assurance checks performed as directed? 
cOIIlXllents: 

YeS No 18. Have any accountable documents been lost? 
Comments: 

YeS No 19. Have any accountable documents been voided? 
commenti 

YeS No 20. Have any accountable documents been disposed of! 
Comments: 

YeS No 21. Are work zones set up in an efficient manner? 
Comments: 

YeS No 22. Is the schedule being adhered to? 
Comments: 

YeS No 23. Have unexpected/unplanned events occurred? 
Comments: 

YeS No 24. Are the RF1 Work Plans being modified by site conditions? 
comments: 

YeS No 25. Are change orders being properly tracked? 
Comments: 



TABLE 2-3 
FIELD QUALITY CONTROL SAMPLES 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
(Page 1 of 2) 

Trip Blank M-ml VOA vial filled Each VOA cooler X Accuracy Supplier of 
with organic free water returned to the lab Containers 
and taken with field should contain one trip 
sample collection kit. blanks (minimum 5% 
Used to verify that of total water/soil 
contamination of samples) 
soil/water VOA 
samples has not 
occurred due to 
shipment and sample 
containers being in 
field. 

Field Blank A volume of “clean” Once per week. X X Accuracy Field Sampler 
water is placed into a 
container for analysis 
to verify absence of 
field contamination. 



Equipment R&ate 

Duplicate 

Rinse of field sample 
collection equipment to 
verify cleanliness, 
eliminate carryover of 
contamination to later 
samples 

Collected sample that 
has been split into two 
or more parts in the 
field, sent the same 
laboratory for analysis. 

TABLE 2-3 
FIELD QUALITY CONTROL SAMPLES 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
(Page 2 of 2) 

Once a week per each 
sampling media. 

5 percent of total 
number of samples 

X X 

Accuracy 

Precision 

Field Sampler 

Field Sampler 



The audits will cover both field investigations and report preparation. The audits will be 
conducted by the Project Director or his designee. 

28.1 Performance Audits 

An audit will be performed to review and evaluate the adequacy of all field performance, and 
to ascertain whether the SAP is being completely and uniformly implemented. Two 
performance audits will be conducted during the project. The initial audit will be performed 
to verify that the proper procedures are being used and documented. A follow-up audit will 
be performed near the end of the project to verify the continued use of the same p.rocedures 
and to establish consistency. These audits will also assess the effectiveness of the QA 
Program, identify non-conformances, and verify that identified deficiencies are corrected. The 
audits will evaluate: 

l Project responsibilities 
l Sample custody procedures 
l Document control 
l Sample identification system 
l QC corrective action procedures. 

Figure 2-l lists example audit questions for field performance audits. These will be used as 
guides for the construction of an complete audit checklist. 

Audits will involve on site visits by the Project Director. Items to be examined will, as 
appropriate, include the availability and implementation of approved work procedures; 
sampling procedures; sampling documentation; field instrument calibration; labeling, 
packaging, storage, shipment, receipt of samples; performance documentation and checking; 
non-conformance and documentation; use of QC samples; and QA reporting. 

The Project Director (PD) responsible for such audits will direct their performance according 
to a schedule planned to coincide with appropriate activities on the project schedule and 
sampling plans. The PD will be notified prior to beginning work so that a field operations 
audit can be scheduled in the early stages of on-site activity. During an audit and upon its 
completion, the auditor(s) will discuss the findings with the individuals audited and discuss and 
agree on corrective actions to be initiated. 



Scheduled audits may be supplemented by additional audits for one or more of the following 
reasons: 

l When significant changes are made in the SAP 

l When it is necessary to verify that corrective action has been taken on a 
non-conformance reported in a previous audit 

l When requested by the Project Manager. 

In addition to audits, surveillance (detailed examination of specific parts of a QA Program) of 
selected activities may be performed as part of routine IT policies. 

28.2 System Audit 

A system audit shall be conducted by the PD or his designee. This audit reviews the operation 

of reporting programs and resulting documentation, including all items that establish and verify 
the quality of work. The audit will examine, as appropriate: 

l The documentation and verification of field data and results 
l Performance, documentation, and verification of data 
l Preparation and verification of drawings, logs, and tables 
l Content, consistency, and conclusions of the final report 
l Compliance with IT and project requirements 
l Maintenance and filing of project records. 

The maintenance and control of project records will be reviewed as part of the systems audit. 

The primary concern is that project materials, such as correspondence, memorandums, telexes, 
field and laboratory data, computer output, calculations, drawings, checkprints, and reports 

are properly maintained in the record ftiing systems. Records will be examined to verify that 

they are identified and maintained in a controlled manner to provide retrievability during and 

after the project. Completeness and traceability of documentation will be inspected by 

following selected samples throughout the sampling process. The system or evidence audit 

will be conducted during the project. 
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2.8.3 Audit Reports 

The PD is responsible for scheduling and performing audits. He or his designated lead auditor 
will be responsible for assembling an audit team (which may include technical specialists) and 

training them. Based on the audit plan prepared by QA personnel, detailed checklists of 

questions will be developed. These checklists will be applied during the audits and will be 
supplemented by auditor observations. At the close of auditing activities, the auditor(s) will 
meet with management (field) to discuss the audit findings. Nonconformances, deficiencies, 

and problems will be described and corrective actions discussed. If actions can be taken 
immediately, these will be documented in the audit report. 

Within 20 working days of completion of an audit, the PD and/or his representative will 

prepare and submit an audit report to the PD, and copies will be sent to the organization or 
group audited. Within 30 working days after receipt of the audit report, the Project Manager 
will prepare and submit to the PD a reply to the audit. This reply will include, as a minimum, 
a plan for implementing the corrective actions to be taken on non-conformances indlicated in 
the audit report, the dates by which such corrective actions will be completed, and the actions 

taken to prevent recurrence. If the corrective action has been completed, supporting 
documentation will be attached to the reply. The PD will ascertain (by re-audit or other 
means) whether appropriate and timely corrective action has been taken. After verification of 
corrective actions, the PD will issue a closure statement stating that all corrective actions have 

been completed and the audit closed. 

Records of audits will be maintained in the project files. Audit files will include, as a 
minimum, the audit report, the reply to the audit, and any supporting documents. 

2.9 Preventive Maintenance 

Periodic preventive maintenance is required for equipment whose performance can affect 

results. Instrument manuals are kept on file for reference if equipment needs repair. 

Troubleshooting sections of manuals are often useful in assisting personnel in performing 
maintenance tasks. 

Any equipment that requires routine maintenance will be included in the field, routine 

preventive maintenance program. Appropriate and sufficient replacement parts or backup 
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equipment will be available so that sampling and monitoring tasks are not substantially 

impeded or delayed by failure or breakage. 

2.9.1 Sampling and Analytical Equipment 

Depending on the media involved and the intended purpose, a wide variety of equipment is 
available for sampling activities. Because of the reliance placed on such equipment to assist 
in evaluating the appropriate level of protection and because of the use of environmental 
measurements to support enforcement cases, all sampling equipment (whether electronic, 

mechanical, chemical or otherwise) will be maintained at its proper functional status. 

Sampling equipment for air, groundwater, surface water, soils, and sediments will be 

maintained to manufacturer’s specifications and in operational condition. Routine preventive 
maintenance as well as maintenance required by inspections and checkout will be conducted 
to verify proper operation of the various pieces of equipment. The objective of the preventive 
maintenance program for sampling equipment is to avoid generating spurious environmental 
measurements that could endanger site personnel or lead to inappropriate remedial responses. 

2.9.2 Support Equipment 

Support equipment includes items such as safety devices, storage and/or transportation 
containers, wind indicators, cameras, and vehicles that may be required for completing an 
environmental monitoring or measurement task. Support equipment will be periodically 
inspected to maintain the performance standards necessary for proper and efficient execution 

of all tasks and responsibilities. 

2.10 QA Reports to Management 

2.10. I Project Specific QA Reports to Management 

After field work has been completed and checked, a final quality assurance report will be 

prepared for project management. The report will summarize quality assurance and audit 
information, indicating any corrective actions taken, and an assessment of the overall 

effectiveness of the SAP. 

,r --. 
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The final report will include: 

0 QA management 

l Measures of data quality from the project 

l Significant quality problems, quality accomplishments, and status of 
corrective actions taken 

l Results of QA performance audits 

l Results of QA system audits 

l Assessment of data quality in terms of precision, accuracy, completeness, 
representativeness, and comparability 

l QA related training during the course of the project. 

,,F--.. 
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3.0 Sample Analysis 

3.1 Sample Custody 

3.1.1 Chain-of-Custody 

An overriding consideration for environmental measurement data is the ability to delmonstrate 

that samples have been obtained from the locations stated and that they have reached the 
laboratory without alteration. Evidence of collection, shipment, laboratory receipt, and 
laboratory custody until disposal must be documented to accomplish this. Documentation is 

accomplished through a chain-of-custody form that records each sample and the individuals 

responsible for sample collection, shipment, and receipt. A sample is considered in custody 
if it is: 

0 In a person’s actual possession 

0 In view after being in physical possession 

l Sealed so that no one can tamper with it after having been in physical 
custody 

l In a secured area, restricted to authorized personnel. 

Figure 3.1-1 is the Analysis Request and Chain-of-Custody Record to be used by field 

personnel in collecting and shipping samples. An ITAS laboratory shall not accept samples 

for analysis without a correctly prepared Analysis Request and Chain-of-Custody Record. 

The Analysis Request and Chain-of-Custody Record shall be signed by each individual who 

has the samples in his/her possession. Preparation of the Analysis Request and Chain-of- 

Custody Record shall be as follows: 

l The Analysis Request and Chain-of-Custody Record shall be initiakd in the 
field by the person collecting the sample, for every sample. Every sample 
shall be assigned a unique identification number that is entered on ,the chain- 
of-custody form, and the testing program shall be defined for the collected 
samples. Samples can be grouped for shipment using a single form. 
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FIGURE 3.1-l 

l!w INTERNATIONAL 
TFcHN0LcGY 
CORPORATION 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD* 

Project Name/No. ’ Samples Shipment Date 7 

Sample Team Members * Lab Destination * 

Profit Center No. ’ 

Project Manager 4 

Purchase Order No. 6 

Required Report Data ” 

Lab Contact ’ 

Project Contact/Phone ” 

Carrier/Waybill No. l3 

Reference Document No. 3 2 67 0 1 
Page 1 of 

Bill to:5 

Report to: lo 

Eriir’ ” 
“w$ aoquntmd Tntiog 20 cmndwon on 2’ 

Dwnptmn ypa connted Type Pnqpm 

- 22 
lhceiit RaalrdNo. 

” , 

Special Instructions: *3 

Possible Hazard Identification: 2.1 Sample Disposal: 25 
Non-hazard -I Flammable J Skin Irritant J Poison Ei J Unknown J Return to Client J Disposal by Lab .J Archive (mos. I 

Turnaround Time Required: 26 1 QC Level: 27 
Normal _I Rush J - 

1. Relinquished by 28 
!it~ll8lU~/Allllll3UWl] 

2. Relinquished by 
SI!~I,~U,~~/A~III~L,~,I~~ 

3 Relinquished by 
I!~~~~II.IL,~?~/A~III~uIIII~ 

Comments: 29 

I 1.J II. J 

Date: 
Time: 

Date: 
Time: 

Date: 
Time: 

Ill. J Project Specific [specify]: 

I. Received by 28 
[$-JWLI~ e/Alf~l~atwnl 

2. Received by 
~slyllululs/AllIllalnnl 

3. Received by 
l!:yu ~ature/Alld~auon) 

Date: 
Time: 

Date: 
Time: 

Date: 
Time: 



The form in Figure 3.1-1 allows for eight samples. If more than eight 
samples are shipped in the same cooler, more than one Analysis Request 
and Chain-of-Custody Record is required. 

The record shall be completed in the field to indicate project, sampling 
team, etc. 

If the person collecting the sample does not transport the samples to the 
laboratory or deliver the sample containers for shipment, the first block for 
Relinquished By , Received By shall be 
completed in the field. 

The person transporting the samples to the laboratory or delivering them for 
shipment shall sign the record form as Relinquished By -- 

If the samples are shipped to the laboratory by commercial carrier, the 
original Analysis Request and Chain-of-Custody Record shall be sealed in 
a watertight container, placed in the shipping container, and the shipping 
container sealed prior to being given to the carrier. The carbonless copy 
of the Analysis Request and Chain-of-Custody Record is sent to the field 
file. 

For samples shipped by commercial carrier, the waybill shall serve as an 
extension of the Analysis Request and Chain-of-Custody Record between the 
final field custodian and receipt in the laboratory. 

If the samples are directly transported to the laboratory, the Analysis 
Request and Chain-of-Custody Record shall be kept in possession of the 
person delivering the samples. 

Upon receipt in the laboratory, the sample custodian shall open the shipping 
containers, compare the contents with the Analysis Request and Chain-of- 
Custody Record, and sign and date the record. Any discrepancies shall be 
noted on the Analysis Request and Chain-of-custody Record. 

If discrepancies occur, the samples in question shall be segregated from 
normal sample storage and the field personnel immediately notified. 

Analysis Request and Chain-of-custody Records shall be maintained with the 
records for a specific project. 

,c--. 
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3.7.2 Documentation of Sample Custody 

In addition to the Analysis Request and Chain-of-custody Record, several types of records and 

supporting documentation are used to trace samples and containers from point of origin to final 

disposition. 

0 Certificates of Analvsis for vendor cleaned samnle containers are the 
vendor’s certification of the cleaning procedures used and analyses 
performed on a specific lot of sample containers. See Figure 3.1-2. 

l Reouest for Samnle Containers forms are initiated by sales personnel or 
project managers upon client request for sample containers. The bottle 
order is filled by sample receipt personnel, and the request for sample 
containers form is used to initiate the chain-of-custody. See Figure 3.1-3. 

l Samule labels or identification tags are used by field personnel to uniquely 
identify each sample. An example of a standard label is illustrated in 
Figure 3.1-4. 

l Laboratorv samnle receint log is used to document the receipt of a shipment 
of samples, the condition of samples upon receipt, the required testing 
program, the requested turnaround time, and the laboratory storage location. 
See Figure 3.1-5. 

l OC samnle trackine forms are initiated either in the sample: receipt 
department or in the sample preparation groups to trace samples to their 
associated QC samples. See Figure 3.1-6. 

l Internal chain-of-custodv records are initiated upon client request by sample 
receipt personnel and are used to document legal chain-of-cttstody of 
samples within the laboratory. See Figure 3.1-7. 

l Sample extraction/diPestion worksheets are used to record any procedures 
performed in the preparation of samples for instrumental analyses Figure 
3.1-8 is an example of a worksheet used for digestion of samples prior to 
metals analyses. 

l Instrument run logs are used to document analyses performed. At a 
minimum, the instrument identification, lab sample numbers, analyst 
initials, and date/time analyzed are recorded. See Figure 3.1-!a for an 
example run log for semivolatiles analysis. 
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. . . ;;> : -- 
and 

, - :c i .I - -- 

IT ANALYTICAL SERVICES :,3ernt 35 d -- 

REGL'EST FOR SA?PLE CONTAINERS, CHEMICALS 
CR FIELD SUPPLIES 

SHI? GRDER SY ',Date): 

SHIP VI;\: 
?iS '?AIL 'YPS FEDERAL EXPRESS 
33E? ISpeclfyj J.IRSORNE 

A;? SILL '!UP!BE'. ,\. 

CLIENT ?ICK ':P: 

3N (Date) AT (Time) 

:TTfCH "3 
,;COTa:! ?:I 30. : 

Included in Analysts sr7c2 
3ill Liitn Analytical ..cr< 

3 5 
3ill Separateif 

? 5 
Yo Cnarge 
Charge Preo Time 

Hours ? 3 
3iilipping 

LABEL RE,DUIREMENTS: 
Label with Sanpie Taoe 
Label with Type of Jnai/s's 
3lank Labels 
No Labels 
Special Labels (Specifyj 

:x-5 x 3: SHi?PED (Include Quantity): 

CHdRCEABLE T!!!E (Include with Persons doing Preol: 

DdTE SHI?PED: 

?IPs/‘Js "AIL FEE: 

Order Completed By: 
{Date, Time, Signature, Company) 

Order Received By: 

(Date, Time, Signature, Company) 

FIGtiRE 3.1-2 
REQUEST FOR SAMPLE CONTAINERS, 

CHEMICALS,-OR FIELD SUPPLIES 



sottt* lyp c QL Lwel: t Lrnl 1 

Do88rlptlal : 12G IL. ctrr Y.I. 

Lot lb.: Gm2m20 o*to: 2.640 
t 

METALS QULITT mylea AULTSIS 

QlmitY 

( 10 
400 
‘ 0.5 
s20 
l 0.5 

l 100 
8. 1 

EAGLE 4 PICHER 
ENVIRONMENTAL SERVICES 

343 6. J TUNNELL BLVD. US1 l MIAMI. OKLAHOMA 743Sb33X l mool331.7425 

FlGU3E 3.1-3 

CERTIFICATE-OF ANALYSIS FOR 
VENDOR-CLEANED SAMPLE BO-ITLES 



Figure 3.1-4 
EXAMPLE SAMPLE LABEL 
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CORPORATION 

FIGURE 3.1-S 

ANALYSIS RE\ 

CHAIN OF CUSTODY RECORD* 
Reference Document N / $76758 
Page 1 of 

5 
Project Name/No. 1 ._ _ _~_~~~ __ ~ _ _ _ _ Samples Shipment Date 7 _. _ .~ ~~ Biii to:? 

s 
_. _. - -_ - - E!l . 

Sample Team Members 2 _ __ __ _ _._ _. Lab Destination 8 _ _ _. d 

Profit Center No. 3. _ - .--. - Lab Contact ’ _ 

Project Manager! ~ 

Purchase Order No. ! .~ 

-. Project Contact/Phone .?! Report to:‘! ~~ - ~- .- ._ 
Carrier/Waybill No. 13~. _. - _.. 

Required Report Date !!. _. ._ ._~__ . _ 

Sample l4 Sample l 5 Condiion on 21 Disposal 22 
Number Description/Type Volume seruative Receipt Record No. 

Special Instructions: *3 

Pbssible Hazard Identification: 24 
Non-hazard i-l Flammable $ Skin Irritant J Poison l3 ij Unknown ,-) 

Sample Disposal: 25 
Return to Client !J Disposal by Lab !A Archive [mos.: 

Turnaround Time Required: 26 QC Level: 2’ 
Normal _I Rush J IJ!J ll.iJ Ill.1 J Project Specific [specify]: __ _ 

1. Relinquished by 28 Date: Date: 1. Received by 28 
[Signature/Affiliation] Time: [Signature/Affiliation] Time: 
2. Rdinnl khori hu natl?: . ,.a..* ‘“I”‘“’ #.a” . ..sy _ _ 1 A 

Time: -- 
_ 2. Recei\jed by Date: _ 

IS~gnaturdAfftliationl (Signature/Affiliation) Time: 

3. Relinquished by Date: 
Time: - - 

_ 3. Received by Date: 
[Slgnature/Affiliationl [Signature/Affiliation] Time: -- 

Comments: 29 
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Ih .&NATIONAL 
TECHNOLOGY 
CORPORATION 

Project Name 

FIGURE 3, ) “; 

ANALYSIS REQUEST AND Reference Document No.~O ’ 
CHAIN OF CUSTODY RECORD [cont.)* Page of 

Project No. Samples Shipment Date 

Sample 14 Sample 15 
Number Description/Type 

Date/Time ’ 6 Container 17 Sample18 PI-e-1 9 Condition on 21 
Volume servative 

Requested Testing 20 Disposal 22 
Collected Type Program Receipt Record No. 

” 

‘^, 

MCA 3115/91 



Project Code Number/Type of Samples 

Date Project Coded 

SAMPLE RECEIPT LOG 

Date/Time Received 

ITAS-K-CDOlOR3-1 

Case # 
SDG # 
Contract # 

Forms 
-al Express Airbill 
Traffic Report 

a. mple Taqs 

Received 
Yes YO 
Yes NC7 
Yes No7 

1-------1--------1------------------------~-- 

Custody Tape (cooler) - present, intact, 4 properly placed? Yes No Not Req., 
Custody Seals (samples) - present, 
Sample Condition 

intact, h properly placed? Yes = No = Not Req., - 
- intact 4 properly packed? Yes No Not Req. - 

Chain-of-Custody - present 4 correctly filled out ? Yes 
Request/Analysis - present 6 correctly filled out ? Yes 

- No = Not Req,, z 

Blue/Wet Ice - present No Blue Ice Frozen Yes 
= No Not Req,, 

Yes NT 
Temerature of Cooler - - 

Colmlents: 

Turnaround Time - Routine (10-l;8uo;k;:g days) Other (specify) 
Rush Turnaround - 48 hr 

I 71 111 1; 
5.10-s Other 

QC Level - 05Z (specify)- ----- 

Special Instructions: 

--I-------------------------*---------------- 

Lab No. Client Identification Analysis Container/Location 

Page ! Cl f -- 

FIGURE 3.1-6 

SAMPLE RECEIPT LOG 



ITAS-K-CD01121 

IT ANALYTICAL SERVICES 
QC SAMPLE ;;;;;;TION FORM 

Contract 80: 

Matrix: 
Parameters: 

Project Code: 
SDG 6: 

(Metals Only) 

Original Sample: 

Matrix Spike: 
Matrix Spike Dup: 

Date Initiated: 
Date Completed: 

Project Code Sample ID OC Samples 

1) 

2) 

3) 

4) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

17) 

18) 

19) 

20) 

FIGURE-S. I-7 

QC SAMPLE- INITIAT!ON FORM 



SAluPLE TRACKING 
PETALS - PREP 

Soiking Solution(s) Used 
-+-+- 

Project Code 

Volume Added (ml) Date Prepped BY 
Spike Std. Date Commercial CLP- 

Sample No. Spiked Type of Prep 

All Volumes in ml Page of 

All Neights in g 

Sample 
!3 No. 

Before Prep: After Prep: 
Vol /Wgt Preserve Z Color, Clarity, Color, Clarity 

AA Gi Hg DH Y or N Solids Matrix, Artifacts Matrix, Artifacts 

ITAS-K-A-013R2 

Fi&re 3.1-8 
SAMPLE DIGf%TION WORKSHEET 



0 Raw data. calibration data. and associated OC data, provide documentation 
for the analysis of samples. 

0 Final reoorts document the results of sample analyses. Refer to section 
3.2.5 for examples of final reports. 

l Final samnle disnosition is documented on the laboratory sample receipt log 
upon disposal or on a chain-of-custody form when samples are returned to 
a client. 

3.7.3 Responsibility for Sample Custody 

The following is a brief discussion of key laboratory positions and their responsibilities as they 
relate to sample custody. 

Sample Custodian 

a Provides vendor cleaned sample containers to clients and initiates ‘chain-of- 
custody. 

e Receives samples, documents condition upon receipt, reviews associated 
paperwork, and logs-in samples to initiate testing program. 

l Provides for proper storage of samples. 

l May assign QC samples to a batch of samples. 

l Initiates internal chain-of-custody records. 

0 Transfers samples to other laboratories for analysis, when required. 

0 Returns samples to clients for final disposition, or initiates sample: disposal 
process. 

Proiect Manager 

0 Assists sample custodian in defining the testing program. 

l Reviews project file to assure that the testing program was properly defined 
and that sample log-in procedures were adhered to. 

TAi343/636332W10~SA 3-12 



-- 
Sl9nd 0.w 

5. 

FIGURE 3.1-9 
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GrouD SuDervisors 

0 

Analysts 

Review request for analysis forms and clients instructions to assure that the 
sample custodian interpreted the testing program correctly. 

Assign analyses based on holding times and requested turnaround times. 

Train employees in the proper use of internal chain-of-custody procedures. 

Assure that internal chain-of-custody is not broken. 

Assure that samples are tracked with QC samples at the proper frequency. 

Perform analyses to assure that holding times are met. 

Maintain custody of samples with proper documentation. 

Return samples/extracts/digestates to proper storage areas after US. 

,,A’-. 

3.1.4 Laboratory Custody Procedures 

3.1.4. I Laboratory Sample Receipt and Log-in 

The first step in the laboratory receipt of samples is to verify the integrity of the sample 
shipment and to complete the sample receipt log presented in Figure 3.1-6. The sample 
custodian shall note that the shipment has been accepted and notify the project manager that 

samples have been received. 

Upon sample receipt, the sample custodian shall: 

l Examine samples and determine if proper temperature has been maintained 
during shipment. The receiving temperature will be recorded on the sample 
receipt .log . 

e Examine samples for damage that may have occurred during shipment, such 
as broken bottles, leaking or distended containers, inverted septa, or broken 
custody seals. If samples have been damaged during shipment, the 
remaining samples shall be carefully examined to determine whether they 
were affected. It will be noted on the Analysis Request and Chain-of- 
custody Record that specific samples were damaged and that the: samples 
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were removed from the sampling program. Field personnel will be notified 
as soon as possible so that samples can be recollected, or the testing 
program changed. Sample receipt condition is noted on the Analysis 
Request and Chain-of-custody Record. 

l Compare samples received against those listed on the Analysis Request and 
Chain-of-custody Record. 

l Verify that sample holding times have not been exceeded. 

l If any problems exist with sample receipt condition or accompanying 
paperwork, fill out a nonconformance memorandum (see Figure 3.8-l). 

l Sign and date the Analysis Request and Chain-of-custody Record and attach 
the waybill to it. 

l Assign a unique laboratory number to each sample using labelled tape. 

l Assign a unique project code to the shipment of samples. The project code 
is alphanumeric and consists of a three or four letter prefix which identifies 
the client, followed by a unique, sequential, five digit number. 

l Enter the samples on the laboratory sample receipt log and in the lalboratory 
information management system with the following information: 

Project code 

Sample numbers, including laboratory numbers and field 
identifications 

Sample collection date 

Type of samples 

Requested analyses and any special instructions 

Date received in laboratory 

Requested turnaround time 

Sample storage location 
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Date of disposal (entered after project is complete). 

l Initiate internal chain-of-custody records. 

l Initiate QC sample tracking if client requested project-specific QC results. 

l Prepare a project folder which contains all records submitted by the client 
and the forms prepared upon sample receipt. Refer to Figure 3.1-10 for a 
project file index. The sample custodian shall initial and date the project 
file prior to submission to the project manager for review. 

l Notify the project manager and group supervisors of sample arrival. Submit 
copies of the information contained in the project file to the group 
supervisors for initiation of the testing program. 

3.1.4.2 Initiation of Testing Program 

If the analytical program is not defined on the Analysis Request and Chain-of-custody Record 
submitted with the sample shipment, the sample custodian shall immediately notify the project 

manager for definition of the analysis program; if necessary, the project manager shall contact 
the client to determine the testing program. 

Once defined, the analytical testing program shall be recorded on the sample receipt log and 
laboratory information management system, as described in Section 3.1.4.1. The sample 

custodian shall submit the project file to the laboratory project manager for review. This 
review is done to assure that the testing program is properly defined and that tlhe log-in 
procedures were followed correctly. 

The group supervisors are responsible for reviewing the contents of the project fde and 

prioritizing samples on the basis of holding time and required turnaround time. 

Assignments are made to analysts based on these priorities. In addition to prioritizing samples 
according to holding time, the following measures are taken to ensure that holding times are 

met: 
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PROJECT INDEX CHECKLIST 

Project Code: 

FILE DESIGNATION RECORD DESCRIPTION INCLUDED IN FILE 

0 Inorganfc Analytical/ 
QC Information 

A Correspondence 

I3 Tracxing Records/ 
Coding Information 

C Organic Analytical/ 
QC Informatfon 

- GC 
- HPLC 
- GC/MS 
- MISC. Organics 
- Organtc Prep 
- Subcontractor 

- Metals 
- Water/Wastewater 
- Subcontractor 

E Data Reports 

F Nonconformances 

G QAPP Sumnary/ 
Proj. Spec. Req. 

YES NO N/A -- - 

YES NO N/A -- - 

YES NO YES NO N/A N/A 
YES-NO--N/A- YES-NO--N/A- 
YES-NO YES-NO NIA- NIA- 
YES-NO YES-NO -N/A- -N/A- 
YES-NO-WA- YES-NO-WA- 
YES-NO-N/A- YES-NO-N/A- -- e -- e 

YES NO N/A 
YES-NO -N/A- 
YES-NO- NJA- -e - 

YES NO WA v- e 

YES NO N/A -e - 

YES NO N/A w- - 

IF "fU)" 
SPECIFY 
LOCArtOtl 
OF FI!,E -- 

-m 

+ 

l GC, HPLC, GC/MS, and metals raw data and data packages are filed in the 
respective labs. 

Completed 6 Reviewed By: Oate: 

-. 
Fl.GlJhE 3.1-10 

PROJECT INDEX CHECKLIST 



0 Sample receipts are limited to-laboratory capacity whenever possible. 

0 Spare parts and backup instrumentation is available in case of excessive 
instrument down-time. 

l Analysts are cross-trained to allow sharing of personnel resources between 
groups. 

l Two to three shifts, including weekends, are routinely scheduled for 
analyses with short holding times, e.g., volatiles, extractions. 

0 Upon client approval, samples are shipped to other IT laboratories for 
analyses. 

Samples and projects are tracked throughout the laboratory using the unique project code 
associated with each shipment of samples. All employees have access to the active project 
files which contain all the information submitted by the client, and a complete definition of the 

testing program. Copies of the project file contents are provided to the analysts by the group 

supervisor when assignments are made. 

When samples are transferred to another IT facility, for analysis, the entire contents of the 
project file are copied and submitted with the samples. In addition, the sample custodian shall 
prepare Analysis Request and Chain-of-custody Records, as well as an intercompany purchase 
order; these documents are shipped with the samples. If sample extracts or digestates are sent 
to another IT laboratory, the sample preparation worksheets are also provided. 

3.1.4.3 Laboratory Storage of Samples 

The primary considerations for sample storage are: 

l Maintenance of prescribed temperature, if required, which is typically 
4”C&2”C. 

l Separation of volatiles samples from all others to avoid contamination of the 
volatiles samples. 

l Separation of samples from standards and reagents to avoid contamination 
of samples. 
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l Separation of extracts and digestates from original samples. 

The sample custodian is responsible for placing the original sample in the proper storage 
environment. Sufficient refrigerator space is provided to allow storage of samples under 

proper conditions for at least six weeks after analyses are reported (usually ten weeks from 
sample receipt). Volatiles samples are stored in refrigerators dedicated to volatiles samples 

only; extracts and digestates are stored separately from original samples; and samples are 
stored separately from reagents and standards. 

The entire laboratory is a secured access facility, thereby maintaining security of all samples. 

Only ITAS laboratory personnel have access to samples and their extracts/digestates. 

3.7.4.4 Sampfe Disposition 

There are several possibilities for sample disposition: 

l Samples may be returned to the client or location of sampling for disposal. 
Transfer of samples will be documented on an Analysis Request and Chain- 
of-custody Record, the carbon copy of which shall be maintained in the 
project file. 

0 The samples may be stored after analysis. Proper environmental control 
and holding time must be observed if reanalysis is anticipated. If reanalysis 
is not anticipated, environmental conditions for storage may not be 
observed. Storage will be documented in the project file. 

a The samples and associated extracts/digestates may be disposed iof by the 
laboratory. Disposal into laboratory waste drums shall be documented in 
the project file. 

In general, ITAS laboratories will not maintain samples and extracts longer than 6 weeks 

beyond completion of analysis, unless otherwise specified. 

3.2 Laboratory Analytica/ Procedures 

Sample analysis shall be conducted in accordance with SW-846, “Test Methods for Evaluating 
Solid Waste - Physical/Chemical Methods,” Third Edition, for all sites with the exception of 
the Appendix IX parameters. 
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The Appendix IX analyses will require analytical results which satisfy Data Quality Objective 
(DQO) level IV specifications for all sites. In order to meet these specifications, the EPA 

CLP 2/88 Statement of Work for organics and the EPA CLP Statement of Work Document 
Number ILMOl, 1990, for inorganics will be employed for all analyses where applicable. 

Section 3.2.1 will discuss in greater detail the applicability of CLP procedures to the proposed 
analytical programs for these sites. In general, samples will be analyzed for halogenated and 
aromatic volatile organics, polynuclear aromatic hydrocarbons, the complete list of Appendix 

IX parameters, metals, pesticides/PCBs, and TCLP parameters. Tables 3.2-l through 3.2-19 
list the specific methods that will be used for analyses performed in support of the groundwater 
contamination investigation at the Naval Air Station, Key West, Florida. 

3.2.7 Method Modifica dons 

Analyses will be performed in accordance with the methods cited herein unless specific project 
requirements or needs dictate adoption of an alternate method or modification of the cited 

methods. Any major method changes will be submitted for approval prior to implementation. 

,--a Based on laboratory experience with a procedure and matrix type, ITAS has d.eveloped 
modified methods for some analytes; these procedures are based on regulatory methods but 

may include modifications to improve efficiency, reproductibility and/or accuracy. This 
section provides a summary of modifications made to the methods referenced in Tables 3.2-l 

through 3.2-19. 

3.2.1.7 Aromatic and Hafogenated Volatile Organics 

Analysis for aromatic and halogenated volatiles is performed by EPA methods 8010/8020 
modified by using a capillary column with the PID and HALL detectors connected in series. 

This modification allows for one injection per sample and provides additional confirmation of 
the presence of analytes (dual detector confirmation). The technology was adopted firom EPA 

method 8021. 

3.2.1.2 Polynuclear Aromatic Hydrocarbon fPAHs) 

HPLC analysis for PAHs is based on EPA method 8310. This method uses fluorescence 
detection for some parameters to achieve lower detection limits than those normally achieved 
by W detection. However, ITAS has the capability to obtain the specified detection limits 

T~3-83t696392wio-sw \ 3-20 



Table 3.2-l. Quality Assurance Objectives - Purgeable Halocarbons 

Analytical 
Method No.“) 

EPA 80 10”) 

Matrix Soiketb’ Surrogate Spike 
Precision Accuracyrb) Accuracy’d’ 
RPD%‘“’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Practical 
Quantitation Limit (PQLI’“’ 

Water Low Soil 

PQ/l /mlkg 

Bis(2chloroisopropyllether 
Bromodichloromethane 
Bromoform 
Bromomethane 
Bromobenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Chlorotoluene 
Dibromochloromethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1‘1 -Dichloroethane 
1,2-Dichloroethane 
1,l -Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
4 9-n:...t.n- ..-......- I ,L “IL, I,“, opi “fJOl1ci 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
n-Hexyl chloride 
Methylene Chloride 
1 ,l , 1,2-Tetrachloroethane 

42-172 
13-l 59 
D”‘- 144 
- 

43-143 
38-l 50 
46-137 
14-l 86 
49-l 33 
D”‘-1 93 

24-l 91 
- 

D”‘-208 
7-187 
42-l 43 

47-132 
51-147 
28-l 67 
38-l 55 
38-l 55 
AA ICC -tv- I i)” 
22-178 
22-l 78 

25-l 62 

20 
1 
2 
1 
2 
1 
2 
5 
1 
0.5 
1 
1 
1 
2 
2 
3 
2 
2 
0.7 
0.3 
1 
1 
1 
0.4 
3 
3 
1 
5 
0.3 

20 
1 
2 
1 
2 
1 
2 
5 
1 
0.5 
1 
1 
1 
2 
2 
3 
2 
2 
0.7 
0.3 
1 
1 
1 
0.4 
3 
3 
1 
5 
0.3 



Table 3.2-1, Continued 

Analytical 
Method No.{” 

Matrix Soikefb’ Surrogate Spike 
Precision Accuracyib’ Accuracyrd’ 
RPD%“’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Practical 
Quantitation Limit (PQLI”’ 

Water Low Soil 
I.&l ug/ka 

EPA 80 1 Or” 

1 ,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1 ,l ,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl Chloride 

Surroaate Compounds: 
Bromochloromethane 
o-Chlorofluorobenzene 
Fluorobenzene 

8-184 
26-162 
41-138 

- - 39-136 
- 35-l 46 
- 21-158 

- 

- 28-163 

- 63-119 36-133 
64-126 49-116 

- 76-l 20 66-110 

0.3 
0.3 
0.3 
0.2 
1 
2 
1 
2 

0.3 
0.3 
0.3 
0.2 
1 
2 
1 
2 

I” l The method used is SW-846 Method 8010/8020 using a capillary column with the PID and HALL detectors connected in series. 
l For SW-846 Method 8010, the preparation method used is SW-846 Method 5030. 

lb’ Matrix spike accuracy goals, where stated, are found in EPA method references. Since limits are not provided for soil samples, the water limits are used. 
The following indicator compounds are used for spiking: vinyl chloride; 1,l -dichloroethene, chloroform; 1 ,l , 1 -trichloroethane; carbon tetrachloride; 
benzene; 1,2-dichloroethane; trichloroethene; bromodichloromethane; dibromochloromethane; bromoform; and 1,4-dichlorobenzene. 

(” RPD = relative percent difference. The method does not provide limits, therefore, inhouse limits of O-25% are used for soil and water. 
Id’ The surrogate percent recoveries listed are the current laboratory limits. After each set of 30 samples of the same matrix are analyzed, the average 

percent recovery and standard deviation are calculated and new limits are set as detailed in SW-846 Method 8000. 
re’ Sample PQLs are highly matrix dependent and may not always be achievab!e, The PQLs !isted for water are the current PQLs achieved by the laboratory 

using capillary column with PID/HALL in series. The PQLs listed for soils are estimated expected limits. The PQLs for soils will be updated when enough 
data are available. 

If’ D = detected. 

REFERENCE: U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste” SW-846, Third Edition. 



Table 3.2-2. Quality Assurance Objectives - Purgeable Aromatics 

Analytical 
Method No.“’ 

Matrix Spike’bi Surrogate Spike 
Precision Accuracy’bi Accuracyid’ 
RPD%‘“’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Practical 
Quantitation Limit (PQLI’“i 

Water Low Soil 

UQII m/kg 

EPA 8020”’ 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethyl benzene 
Toluene 
Xylenes 

Surrogate Compounds: 
Bromochloromethane 
o-Chlorofluorobenzene 
Fluorobenzene 

- 39-150 - 
- - 55-135 - 

37-154 - 
50-141 - 

- - 42-143 - 
32-160 - 
46-148 - 

2 
2 
2 
3 
2 

- 2 
- - 2 

1 

63-l 19 36-l 33 
64-126 49-116 
76-120 66-110 

“I l The method used is SW-846 Method 801 O/8020 using a capillary column with the PID and HALL detectors connected in series. 
l For SW-B46 Method 8020, the preparation method used is SW-B46 Method 5030. 

‘b’ Matrix spike accuracy goals, where stated, are found in EPA method references. Since limits are not provided for soils, the water limits are used. The 
following indicator compounds are used for spiking: vinyl chloride; 1,l -dichloroethene, chloroform; 1 ,l , 1 -trichloroethane; carbon tetrachloride; benzene; 
1,2-dichloroethane; trichloroethene; bromodichloromethane; dibromochloromethane; bromoform; and 1,4-dichlorobenzene. 

“I RPD = relative percent difference. The method does not provide limits, therefore, inhouse limits of O-25% are used for soil and water. 
‘di The surrogate percent recoveries listed are the current laboratory limits based on control charts. After each set of 30 samples of the same matrix are 

analyzed, the average percent recovery and standard deviation are calculated and limits are updated as detailed in SW-846 Method 8000. 
‘.I C mwda Dnl E .x~ra hinhl., m.~+riv rlnnanAnn+ w.rl mm., nn+ .d,~,c,., ha, n,.h;n.. hla ,a,,,,,, , ULa Up- lllylll, lII~Ll,n uG~~,,u=,,r pllu lllcl, llv. PIV.CI,s uu FIti,ll~VayI~. Thn Dnl c I;c+aA Lr ~~+CIC 3-a +hn rrtiarrp+ Dnl P cu-hiewerl h\n +hn Icahnratnrrr 111w 1 UL&i Il~Ctz” I”, ..a,-. caI.a ,IIW t.“II II. I YLY LlYlII I”” v, .Il” l”“Yl”.Yl, 

using capillary column with PID/HALL in series. The PQLs listed for soils are estimated expected limits. The PQLs for soils will be updated as data become 
available. 

REFERENCE: U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste” SW-846, Third Edition. 



Table 3.2-3. Quality Assurance Objectives - Polynuclear Aromatic Hydrocarbons 

Parameter 
Analytical 
Method No. 

Matrix Soikeib’ Practical 
Precision Accuracy’b’ Ouantitation Limit (PQL)“’ 

RPD’“’ % Recoverv Water Low Soil 
Water Solids Water Solids PQll ug/kg 

EPA 83 10”’ 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(alpyrene 
Benzo(bIfluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cdlpyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Die’- 124 
- D-139 

D-l 26 
12-l 35 
D-l 28 
6-l 50 
D-116 
D-159 

- D-l 99 
D-l 10 
14-123 
D-142 

- D-116 
D-l 22 

- D-l 55 
D-l 40 

0.016 1.6 
0.016 1.6 
0.008 0.8 
0.008 0.8 
0.008 0.8 
0.008 0.8 
0.008 0.8 
0.008 0.8 
0.008 0.8 
0.008 0.8 
0.008 0.8 

- 0.008 0.8 
0.008 0.8 
0.016 1.6 
0.008 0.8 
0.008 0.8 

“I Analysis is by HPLC option. Samples preparation for Method SW-846 8310 follows SW-846 Method 3510 for water and SW-846 Method 3540 for soil. 
lb’ Matrix spike accuracy goals, where stated, are found in EPA method references. Since limits are not provided for soil samples, the water limits are used. 
“’ RPD = relative percent difference. The method does not provide limits, therefore, inhouse limits of O-25% are used for soil and water. 
Id) P13Lq arc! hinhlv mntrir rinnnndnnt and mav nnt alwavc ho sphbvshln --i -. - - --pl--. I . ..- -..__ --r _..--.._ -..- . ..-. ..-. .“.....,Y YY ““rn..“.““.“. Thn limitc lir+cd ~...a ,.nlerrant Icahnrc,+fir.. IA.i+n 

“’ D = detected. 
I II” Ill....” ,,“I”” 0,” ““IIUIIL IPY”Icl,“I, 1111111~. 

REFERENCE: 

US. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste” SW-846, Third Edition. 



Table 3.2-4. Quality Assurance Objectives - Pesticides/Polychlorinated Biphenyls 

Analytical 
Method No. 

Matrix Soikeib’ Surrogate Spike 
Precision Accuracy Accuracyfd’ 
RPDX’“’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Practical 
Quantitation Limit (PQLY”’ 

Water Low Soil 
mll i.alkg 

EPA 8080’“’ 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Heptachlor 
Aldrin 
Heptachlor Expoxide 
Endosulfan I 
Dieldrin 
4,4’-DDE 
Endrin 
Endosulfan II 
4,4’-DOD 
Endosulfan Sulfate 
4,4’-DOT 
Endrin Ketone 
Methoxychlor 
Alpha-Chlordane 
Gamma-Chlordane 
Toxaphene 

0.03 1 
0.06 2 
0.04 1 
0.09 3 
0.03 1 
0.04 1 
0.08 30 
0.01 7 
0.02 0.7 
0.04 1 
0.06 2 
0.04 1 
0.1 4 
0.7 20 
0.1 4 
0.2 8 
2 60 
0.1 5 
0.1 5 
2 80 

- 

56-123 
40-l 31 
40-l 20 

46-l 27 
35-l 30 
34-l 32 

- 

52-l 26 O-18 O-38 
- 

o-21 o-45 56-121 42-139 

23-l 34 O-27 O-50 38-l 27 



Table 3.2-4, Continued 

Analytical 
Method No. 

EPA 8080”’ 

Matrix Spikerb’ Surrogate Spike 
Precision Accuracy Accuracy”) 
RPD%‘=’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Practical 
Quantitation Limit (PQLI’“’ 

Water Low Soil 
Pgn /IgJkg 

Aroclor 1016 
Aroclor 122 1 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Surrogate Comoound: 

Dibutyl chlorendate 

- 0.6 20 
- - - - 0.6 20 
- - - 0.6 20 

- 0.6 20 
- - 0.6 20 

- 1 40 
- 1 40 

- * 24-154 20-l 50 - 

I’) Sample preparation for Method 8080 follows SW-846 Method 3510 for water and 3550 for solids. 
rb) Matrix spike precision and accuracy goals, where stated, are found in EPA method references. 
“’ RPD = relative percent difference. 
Id) Accuracy goals stated are from EPA CLP 2/88 SOW. Surrogate spike accuracy objectives for EPA 8080 are in-house limits based on control charts. These 

limits are updated with each set of 25 data points. If, however, the in-house limits are broader than the EPA limits stated, the more stringent criteria are 
used to determine data acceptability. 

(‘I Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may not always be achievable. 

REFERENCE: 

U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste,” SW-846, Third Edition. 



Table 3.2-5. Quality Assurance Objectives - Metals 

Matrix: Water 

Parameter 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Preparation Analytical 
Method No. Method No. 

EPA 3010 EPA 6010 

EPA 3020 EPA 7060 

EPA 3010 EPA 6010 

EPA 3010 EPA 6010 

EPA 3010 EPA 6010 

EPA 3010 EPA 6010 

EPA 3010 EPA 6010 

EPA 3010 EPA 6010 

EPA 3020 EPA 7421 

EPA 7470 EPA 7470 

EPA 3010 EPA 6010 

EPA 3020 EPA 7740 

EPA 3010 EPA 6010 

EPA 3020 EPA 7841 

EPA 3010 EPA 6010 

EPA 3010 EPA 6010 

EPA 3010 EPA 6010 

Duolicate 
Precision 
RPD”’ 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

Matrix Soike Expected Method 
Accuracy Detection Limit lb1 
% Recovery’” bxJll) 

+25 4 

~25 2 

~25 2 

+25 1 

+25 5 

~25 10 

~25 20 

+25 10 

225 2 

~25 1 

+25 20 

~25 2 

+25 5 

225 2 

225 20 

+25 10 

+25 5 



Table 3.2-5, Continued 

(al Precision and accuracy objectives for laboratory duplicates and matrix spikes are based on EPA SW-846 acceptance limits. 
lb’ Detection limits are highly matrix dependent and may not always be achievable. Limits shown are calculated on a wet weight basis. 

REFERENCE: 

U.S. Environmental Protection Agency (EPA), September 1986, “Test Methods for Evaluating Solid Waste,” SW-846, Third Edition. 



Table 3.2-6. Quality Assurance Objectives - Metals 

Matrix: Soil 

Parameter 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Preparation Analytical 
Method No. Method No. 

EPA 3050 EPA 6010 

EPA 3050 EPA 7060 

EPA 3050 EPA 6010 

EPA 3050 EPA 6010 

EPA 3050 EPA 6010 

EPA 3050 EPA 6010 

EPA 3050 EPA 6010 

EPA 3050 EPA 6010 

EPA 3050 EPA 7421 

EPA 7471 EPA 7471 

EPA 3050 EPA 6010 

EPA 3050 EPA 7740 

EPA 3050 EPA 6010 

EPA 3050 EPA 7841 

EPA 3050 EPA 6010 

EPA 3050 EPA 6010 

EPA 3050 EPA 6010 

Duplicate 
Precision 
RPD’“’ 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

Matrix Soike Expected Method 
Accuracy Detection Limitrbi 
% Recovery”’ ha/Id 

225 6 

~25 0.4 

~25 0.4 

225 0.2 

225 1 

~25 2 

+25 4 

225 2 

~25 0.4 

225 0.04 

~25 4 

+25 0.4 

225 1 

~25 0.4 

225 4 

~25 2 

+25 1 



Table 3.2-6, Continued 

III Precision and accuracy objectives for laboratory duplicates and matrix spikes are based on EPA SW-846 acceptance limits. 
lb1 Detection limits are highly matrix dependent and may not always be achievable. Limits shown are calculated on a wet weight basis. 

REFERENCES: 

U.S. Environmental Protection Agency (EPA), September 1986, “Test Methods for Evaluating Solid Waste,” SW-846, Third Edition. 



Table 3.2-7. Quality Assurance Objectives Ia) - TCLP Volatile Organic Compounds 

Parameter 
Analytical 

Method No. 

EPA 1311 
EPA 82401b’ 

TCLP Matrix Spike Surrogate Spike 
AccuracyrC) Accuracyrd’ 
% Recovery % Recovery 

Practical 
Quantitation Limit (PQLI’“’ 

mg/l in extract 

Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1,l -Dichloroethene 
Methyl Ethyl Ketone 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

37-151 
71-140 
37-l 60 
51-136 
49-155 
59-155 
NL“’ 
46-l 57 
71-157 
D”‘-251 

0.025 
0.025 
0.025 
0.025 
0.025 

- 0.025 
* 0.050 

0.025 
0.025 

- 0.050 

Surrogate Compounds: 
Toluene-d, 
Bromofluorobenzene 
1 ,2-Dichloroethane-dd 

- 88-110 
86-l 15 - 

76-114 - 

This table summarizes the CIA objectives for TCLP matrix spikes, as required by method 1311. Additional QA objectives for method 8240 are listed 
in Table 5-2a; those objectives also apply to the analysis of TCLP volatiles. 
A capillary column will be used for analysis. 
TCLP matrix spike accuracy goals, where stated, are found in EPA method references. 
Surrogate spike accuracy goals stated are from EPA SW-846 methods. 
Sample PQLs are highly matrix dependent. The PQLs listed here are provided for guidance and may not always be achievable. 
Not listed by EPA. Reference limits shall be 25-250% until in-house limits are generated. 
D = rintt3tearl ““.“I.““* 

REFERENCES: 
U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste,” SW-846, Third Edition, 
Federal Register, Vol. 55, No. 126, “Toxicity Characteristic Leaching Procedure,” Friday, June 29, 1990. 



Table 3.2-8. Quality Assurance Objectives (“ - TCLP Semivolatile Organic Compounds 

Parameter 
Analytical 

Method No. 

TCLP Matrix Spike Surrogate Spike 
Accuracy(b) Accurac$’ 
% Recovery % Recovery 

Practical 
Quantitation Limit (PQLI’dl 

mg/l in extract 

EPA 1311 
EPA 8270 

o-Cresol 
m-Cresol 
p-Cresol 
1,4-Dichlorobenzene 
2,GDinitrotoluene 
Hexachlorobenzene 
Hexachloro-1,3-butadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Surroaate Comoounds 
Nitrobentene-d, 
2-Fluorobiphenyl 
p-Terphenyl-d,, 
Phenol-d, 
2-Fluorophenol 
2,4,6-Tribromophenol 

N L”’ 
NL 
NL 
18-190 
39-139 
D’“-152 
24-116 
40-l 13 
35-l 80 
14-176 
NL 
37-l 44 
37-144 

35-l 14 
43-116 
33-141 
1 o-94 
21-100 
lo-123 

0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.20 
0.40 
0.20 
0.040 



Table 3.2-8, Continued 

This table summarizes the QA objectives for TCLP matrix spikes, as required by method 1311. Additional QA objectives for method 8270 are listed 
in Table 5-2b; those objectives also apply to the analysis of TCLP semivolatiles. 

lbl TCLP matrix spike accuracy goals, where stated, are found in EPA method references. 
Id Surrogate spike accuracy goals stated are from EPA SW-846 methods. 
Id) Sample PQLs are highly matrix dependent. The PQLs listed here are provided for guidance and may not always be achievable. 
Id Not listed by EPA. Reference limits shall be 25-250X until in-house limits are generated. 
(‘1 D = detected. 

REFERENCES: 

U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste,” SW-846, Third Edition. 
Federal Register, Vol. 55, No. 126, “Toxicity Characteristic Leaching Procedure,” Friday, June 29, 1990. 



Table 3.2-9. Quality Assurance Objectives’“’ - TCLP Pesticides 

Parameter 
Analytical 

Method No. 

EPA 1311 
EPA 8080 

TCLP Matrix Spike Surrogate Spike 
AccuracylbJ Accuracy@’ 
% Recovery % Recovery 

Practical 
Quantitation Limit fPQLIrd’ 

mg/l in extract 

Lindane 32-127 0.001 
Endrin D”‘-209 0.001 
Heptachlor D-192 0.001 
Heptachlor epoxide D-l 92 0.001 
Methoxychlor NL”’ - 0.001 
Chlordane 45-119 m 0.004 
Toxaphene 41-l 26 0.004 

Surronate Compound: 
Dibutyl chlorendate 24-l 54 

This table summarizes the QA objectives for TCLP matrix spikes, as required by method 1311. Additional QA objectives for method 8080 are listed 
in Table 5-2~; those objectives also apply to the analysis of TCLP pesticides. 
TCLP matrix spike accuracy goals, where stated, are found in EPA method references. 
Surrogate spike accuracy goals stated are from EPA SW-846 methods. 
Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may not always be 
achievable. 
D = detected. 
Not listed by EPA. Reference limits shall be 25-250% until in-house limits are generated. 

REFERENCES: 

U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste,” SW-846, Third Edition. 
Federal Register, Vol. 55, No. 126, “Toxicity Characteristic Leaching Procedure,” Friday, June 29, 1990. 
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Table 3.2-l 0. Quality Assurance Objectives - TCLP Herbicides 

Matrix Spike’“’ 
TCLP 

Matrix Spike”’ Surroaate Spike’“’ 
Practical 

Quantitation 

Parameter 
Analytical Precision 

Method No. RPD”’ 
Accuracy 

% Recovery 
Accuracy 

% Recovery 
Accuracy 

% Recovery 
Limit (PQLYd 

mg/l in extract 

EPA 1311 
EPA 8150 

2,4-D 65-l 00 65-l 00 0.05 
2,4,5-TP (Silvex) 72-100 72-100 0.01 

Surroqate Compound: 
2,4-DB - - 77-100 

I” Matrix spike precision and accuracy goals, where stated, are found in EPA method references. 
lb’ RPD = relative percent difference. 
rc’ Accuracy goals stated are from EPA methods. 
(dJ Sample PQLs are highly matrix dependent. The PQLs listed here are provided for guidance and may not always be achievable. 

REFERENCES: 

U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste,” SW-846, Third Edition. 
Federal Register, Volume 55, No. 126, June 29, 1990, “Toxicity Characteristic Leaching Procedure,” pp, 26986-26998. 



Table 3.2-11. Quality Assurance Objectives - TCLP Metals 

Parameter 
Preparation Analytical 
Method No. Method No. 

Typical 
Precision 
RPDb’ 

Typical 
Accuracy 
% Recovery 

Expected 
Method Detection Limit 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

1311”’ 3010 I 6010 

131 ll0’ 3010 I 6010 

131 l’a) # 3010 6010 

131 lla’ , 3010 6010 

131 I’*) I 3010 6010 

13 1 1 ‘a’ 7470 

131 l’s) I 3010 6010 

1311’a’ 3010 I 6010 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

O-20 

*25 

*25 

*25 

i25 

zt25 

rt25 

k25 

*25 

0.03 mg/l in leachate 

0.002 mg/l in leachate 

0.005 mg/l in leachate 

0.01 mg/l in leachate 

0.03 mg/l in leachate 

0.001 mg/l in leachate 

0.06 mg/l in leachate 

0.005 mg/l in leachate 

“I Method 1311 as modified by the Federal Register, Volume 55, No. 126, June 29, 1990, “Toxicity Characteristic Leaching Procedures,” pp. 26986-26998. 
lb’ RPD = relative percent difference. 

REFERENCES: 

U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-&IS, Third Edition. 
Fdsaral Rcmirter Vnlcm-m 66 hln 17fi IIWM 7Q 1 QQT) . VW”.... . .“W.‘L’. , “Tnvbiha Pherea.n+arir+Lv I n-.nh;nn Deer rla~rn m _A 

I v8-ut.n.y “I IPI szUl.Fil lULlL# L’Ii#a\rl111 ‘M I I U~BUUl Fi, 
~COOC 9ccaoo 

. .a.“...” WY, *.“* . L”, ““II” a”, I “Y”, pp. L”a”“-L”JJ”. 
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Table 3.2-l 2. Quality Assurance Objectives - Appendix IX Volatile Organic Compounds by GUMS 

Analytical 
Method No. 

Matrix Soike Surrogate Spike 
Precision Accuracy”) Accuracyb) 
RPD%‘b’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit KRQL/PQLI’d’ 
Water Low Soil 

PcJl~ /ah 

EPA CLP 2188 SOW 

Acetone 
Acetonitrile 

(Methyl Cyanide) 
Acrolein 
Acrylonitrile 
Ally1 Chloride 

(3-Chloropropene) 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,l -Dichloroethane 
1.7~IX~hlnrnathano . ,- - .-...-. V”...S.,” 

I,1 -Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

- 

- 
- 
- 

o-11 
- 

- 
- 

o-13 
m 
- 
- 
- 
- 
s 
- 
- 
- 

o-14 
- 
- 
., 

- 

- 

o-21 

- 

o-21 

- 
- 

- 

o-22 
- 

76-l 27 66-142 

75-l 30 60-l 33 

61-145 59-172 

10 
200 

10 
10 
5 

5 
5 
5 
5 
5 
5 
10 
5 
5 
5 
10 
5 
20 
200 
5 
5 
5 
5 
5 
5 
5 

10 
200 

10 
10 
5 

5 
5 
5 
5 
5 
5 
10 
5 
5 
5 
10 
5’ 
20 
200 
5 
5 
5 
5 
5 
5 
5 



Table 3.2-l 2, Continued 

Matrix Soike 
Precision Accuracy”’ 

Analytical RPD%lb’ % Recoverv 
Method No. Water Solids Water Solids 

EPA CLP 2188 SOW 

Surrogate Spike 
Accuracy”’ 
% Recoverv 

Water Solids 

Contract Required 
and Practical 

Quantitation Limit (CRQL/PQLlrd’ 
Water Low Soil 

IJgfi ialkg 

1,4-Dioxane 
Ethyl benzene 
Ethyl Methacrylate 
2-Hexanone 
lsobutyl Alcohol 
Methacrylonitrile 
Methyl Bromide 

(Bromomethane) 
Methyl Chloride 

(Chloromethane) 
Methylene Bromide 

(Dibromomethane) 
Methylene Chloride 

(Dichloromethane) 
Methyl Ethyl Ketone 
Methyl Iodide 

(lodomethane) 
Methyl Methacrylate 
4-Methyl-2-pentanone 

(Methyl lsobutyl Ketone) 
Pentachloroethane 
Propionitrile 

(Ethjjl Cyanide) 
Styrene 
1 , 1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

(Perchloroethylene) 

1,000 
5 
10 
10 
3,000 
10 
10 

1,000 
5 
10 
10 
3,000 
10 
10 

10 10 

10 10 

5 5 

10 
5 

10 
5 

10 
10 



Table 3.2-l 2, Continued 

Analytical 
Method No. 

Matrix Spike Surrogate Spike 
Precision Accuracyr” Accuracyr” 
RPD%lb’ % Recoverv '30 Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit KRQL/PQLIfd’ 
Water Low Soil 
rvg/l Irdkg 

EPA CLP 2188 SOW 

Toluene 
1 (1 ,l -Trichloroethane 

(Methylchloroform) 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

SUrrOWm? CODIDOUndS: 

Toluene-d8 
4-Bromofluorobenzene 
1,2-Dichloroethane-d4 

o-21 76-125 59-l 39 

- 

O-24 71-120 62-137 
- 

88-110 81-117 
86-l 15 74-121 
76-114 70-l 21 

5 
5 

5 
5 
5 
5 
10 
10 
5 

5 
5 

5 
5 
5 
5 
10 
10 
5 

I” Matrix spike precision and accuracy goals, where stated, are from the EPA CLP 2/88 SOW. 
lb’ RPD = relative percent difference. 
rc’ Accuracy goals stated are from EPA CLP 2/88 SOW. 
Id’ Sample CRQLs for TCL volatiles and PQLs for additional volatiles are highly matrix dependent and are calculated on a wet weight basis. The CRQLs/PQLs 

listed here are provided for guidance and may not always be achievable. 

REFERENCE: 

U.S. EPA Contract Laboratory Program; Statement of Work for Organics 2/88 revision. 



Table 3.2-l 3. Quality Assurance Objectives - Appendix IX Semivolatile Organic Compounds 

Contract Required 

Analytical 
Method No. 

Matrix Spike’“’ Surrogate Spike and Practical 
Precision Accuracy AccuracyrC) Quantitation Limit KRQL/PQLVd’ 
RPD%lb’ % Recoverv % Recoverv Water Low Soil 

Water Solids Water Solids Water Solids m/l /m/kg 

EPA CLP 2188 SOW 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Bento(a)anthracene 
Benzofblfluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzofalpyrene 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2Chloroethyl)ether 
bis(2-Chloro-I-mathylethyl)ether 
bis(2-Ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 

(Benzyl butyl phthalate) 
p-Chloroaniline 
n-lYhlnrn-m-tvmrnl r -...1.- . . . .s.YY”. 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 

46-l 18 31-137 

23-97 
9c ,T\cJ 
LV- IVJ 

e 

27-123 25-102 

10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

330 
330 
330 
330 
1,600 
1,600 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
cII#b 
3.N 

330 
330 
330 



Table 3.2-l 3, Continued 

Contract Required 

Analytical 
Method No. 

Matrix Spike’“’ Surrogate Spike and Practical 
Precision Accuracy Accuracyrc’ Quantitation Limit fCRQLIPQLYd 
RPD%lb’ % Recoverv % Recoverv Water Low Soil 

Water Solids Water Solids Water Solids rug/l /@kg 

EPA CLP 2/88 SOW 

m-Cresol 
o-Cresol 
p-Cresol 

(4-Methyl phenol) 
Chrysene 
Diallate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
o-Dichlorobenzene 

(1,2-Dichlorobenzene) 
m-Dichlorobenzene 

(1,3-Dichlorobenzene) 
p-Dichlorobenzene 

(1,4-Dichlorobenzene) 
3-3’-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phtha!ate 
p-(Dimethylaminojazobenzene 
7,12-Dimethylbenzfalanthracene 
3-3’-Dimethylbenzidine 
a!nha alnha-lTmothvl- r..-, -.r*.... - . . . . . . ..I. 

phenethylamine 
2,4-Dimethylphenol 
Dimethyl phthalate 
m-Dinitrobenzene 

10 
10 
10 

10 
10 
10 
10 
10 
10 

10 

10 

20 
10 
10 
10 
30 
20 
80 
10 

10 
10 
10 

330 
330 
330 

330 
330 
330 
330 
330 
330 

330 

330 

670 
330 
330 
330 
1,000 
670 
2,700 
-.-en 
JJU 

330 
330 
330 



Table 3.2-l 3, Continued 

Analytical 
Method No. 

Matrix Soike”’ Surrogate Spike 
Precision Accuracy Accuracy’“’ 
RPD%lb’ % Recoverv Oh Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit (CRQL/PQLVd’ 
Water Low Soil 
Kin ix#g 

EPA CLP 2188 SOW 

4,6-Dinitro-o-cresol 
(2-Methyl-4,6-dinitrophenol) 

2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Ethyl methanesulfonate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(l,2,3cd)pyrene 
lsophorone 
lsosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methy!naphtha!ene 
Naphthalene 
1 ,CNaphthoquionone 
1 -Naphthylamine 
2-Naphthylamine 

24-96 28-89 
- - 

50 1,600 
50 1,600 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
50 1,600 
20 670 
10 330 
10 330 
10 330 
10 330 
40 1,300 
30 1,000 
10 330 
10 330 
10 330 
10 330 
20 670 
70 2,300 
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Table 3.2-l 3, Continued 

Analytical 
Method No. 

Matrix Spike’“’ Surrogate Spike 
Precision Accuracy Accuracy’c’ 
RPD%‘” % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit (CRQL/PQL)“’ 
Water Low Soil 

lvgn /ah 

EPA CLP 2188 SOW 

o-Nitroaniline 
m-Nitroaniline 
p-Nitroaniline 
Nitrobenzene 
o-Nitrophenol 
p-Nitrophenol 
4-Nitroquinoline 1 -oxide 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine’ 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
P!Wfi8iiihiG%3 

Phenol 
2-Set-butyl-4,6-dinitrophenol 

(Dinoseb) 
p-Phenylenediamine 
2-Picoline 

- 
- 

O-50 

- 

O-38 

- 
- 

O-50 

- 

O-42 
- 

- 

- 

O-50 1 O-80 
- 

O-38 41-116 

9-103 
- 
- 

12-89 

- 

11-114 

- 

41-126 

- 
- 

17-l 09 

26-90 
v 

50 
50 
50 
10 
10 
50 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
20 
20 
20 
20 
50 
10 
_- 

1: 
20 

50 
70 

1,600 
1,600 
1,600 
330 
330 
1,600 
330 
670 
330 
330 
330 
330 
330 
330 
330 
330 
670 
670 
670 
670 
1,600 
330 
330 
330 
670 

1,600 
2,300 



Table 3.2-l 3, Continued 

Analytical 
Method No. 

Matrix Spike’“’ Surrogate Spike 
Precision Accuracy Accuracy’“’ 
RPD%lb’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit fCRQL/PQLYd 
Water Low Soil 

twll mh 

EPA CLP 2188 SOW 

Pronamide 
Pyridine 
Pyrene 
Safrole 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
Tetraethyl dithiopyrophosphate 

(Sulfotepp) 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
O,O,O-Triethyl phosphorothioate 
sym-Trinitrobenzene 

- 
- 

o-31 

O-28 

O-36 26-127 35-l 42 

- 

O-23 39-98 38-107 

30 
20 
10 
10 
10 
10 
10 

10 330 
10 330 
50 1,600 
10 330 
10 330 
10 330 

1,000 
670 
330 
330 
330 
330 
330 

Surroaate Compounds: 
Nitrobenzene-d, 
2-Fluorobiphenyl 
p-Terphenyl-d,, 
Phenol-d, 
2-Fluorophenol 
2,4,6-Tribromophenol 

- - 35-l 14 23-120 
- - 43-116 30-l 15 - 

- 33-141 18-137 - 
- - 1 o-94 24-l 13 - 

21-100 25-121 - 
- lo-123 19-122 * - 



Table 3.2-l 3, Continued 

la’ Matrix spike precision and accuracy goals, where stated, are from the EPA CLP 2/88 SOW. 
rbl RPD = relative percent difference. 
rc’ Accuracy goals stated are from EPA CLP 2/88 SOW. 
Id1 Sample CRQLs for TCL volatiles and PQLs for additional volatiles are highly matrix dependent and are calculated on a wet weight basis. The CRQLs/PQLs 

listed here are provided for guidance and may not always be achievable. 

REFERENCE: 

U.S. EPA Contract Laboratory Program; Statement of Work for Organics 2/88 revision. 



Table 3.2-l 4. Quality Assurance Objectives - Appendix IX Organochlorine Pesticides and PCBs 

Analytical 
Method No. 

Matrix Soike”’ Surrogate Spike 
Precision Accuracy Accuracy’“’ 
RPD%lb’ % Recoverv O/O Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit 
(CRQL/PQL)rd’ 

Water Low Soil 
lwll /&kg 

CLP 2/88 SOW 

Aldrin 
a-BHC 
/?-BHC 
y-BHC (Lindane) 
&BHC 
Chlorobenzilate 
a.-Chlordane 
g.-Chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aIdehyde’“’ 
Endrin ketone”’ 
Heptachlor 
Heptachlor epoxide 
lsodrin 
Kepone 
Methoxychlor 
Toxaphene 

O-27 
O-18 

o-43 

O-50 

O-50 
O-38 
- 
- 
- 

o-45 
- 

o-31 

40-l 20 
s 
e 

56-l 23 
- 
L 
- 
- 
. 

38-l 27 
52-126 
- 
- 

56-l 21 
- 
- 

40-131 

34-132 

46-127 

23-l 34 
31-134 

0.05 
0.05 
0.05 
0.05 
0.05 
10 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.05 
0.1 
0.1 
0.1 
0.1 
- 

0.05 
0.05 
10 
10 
0.5 
1 

8 
8 
8 
8 
8 
1,600 

16 
16 
16 
16 
16 
16 
8 
16 
16 
16 
- 

16 
8 
8 
1,600 
1 600 
8b 
160 



Table 3.2-l 4, Continued 

Analytical 
Method No. 

Matrix Soike”’ Surrogate Spike 
Precision Accuracy Accuracy’“’ 
RPD%‘b’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit 
ICRQLIPQLIId’ 

Water Low Soil 
Nl/l mlka 

CLP 2188 SOW 

Aroclor-10 16 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Surronate Comoound: 
Dibutylchlorendate 

0.5 80 
- - - 0.5 80 
- 0.5 80 

- - 0.5 80 
- - 0.5 80 

- - 1 160 
- - * 1 160 

- 24-l 54 20-l 50 

‘fi Matrix spike precision and accuracy goals, where stated, are found in EPA CLP 2/88 SOW. 
lb’ RPD = relative percent difference. 
I’) Accuracy goals stated are from EPA CLP 2188 SOW. 
(d) Specific quantitation limits are highly matrix dependent and are calculated on a wet weight basis. The quantitation limits listed herein are provided for 

guidance and may not always be achievable. 
(*I According to the EPA CLP 2/88 SOW, soil extracts must be passed through alumina as part of the extraction procedure. This cleanup procedure causes 

the endrin aldehyde compound to convert to endrin ketone; therefore, soil samples will report the Appendix IX parameter endrin aldehyde as endrin ketone. 

REFERENCE: 

U.S. EPA Contract Laboratory Program; Statement of Work for Organics 2/88 revision. 



Table 3.2-l 5. Quality Assurance Objectives - Appendix IX Organophosphorus Pesticides’“’ 

Parameter 

Matrix Soike’“’ Practical 
Precision”’ AccuracyraJ Quantitation Limit fPQLZ’d’ 

Analytical Standard Deviation % % Recoverv Water Low Soil 
Method No.rb’ Water Solids Water Solids UQtl uQ/kg 

Dimethoate 

Disulfoton 

Famphur 

Parathion 

Parathion Methyl 

Phorate 

Thionazin 
(O,O-Diethyl 
0-2-pyratinyl 
Phosoohorothioate) 

EPA 8140 

0.5 200 

9.0 NA 55-109 NA 2.0 200 

- 1 1,000 

0.5 200 

5.3 NA 80-l 12 NA 0.5 200 

8.9 NA 36-89 NA 2 200 

0.5 1,000 

‘“Analyses will be performed at the ITAS-San Jose, California laboratory. 
rbSample preparation for Method 8140 follows SW-846 Method 3510 for water and 3550 for solids. 
lc’Matrix spike precision and accuracy goals, where stated, are found in EPA method references. 
“‘Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may not always be achievable. 

REFERENCE: 

US. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste:” SW-646; Third Editioni 



Table 3.2-l 6. Quality Assurance Objectives - Appendix IX Chlorinated Herbicides”’ 

Parameter 

Matrix Soike’“’ Practical 
Precision’“’ Accuracy”) Quantitation Limit (PQLLidr 

Analytical Standard Deviation % % Recoverv Water Low Soil 
Method No.‘~’ Water Solids Water Solids Ural udkg 

EPA 8150 

2,4-D 
(2,4-Dichlorophenoxyacetic acid) 

2,4,5-TP 
(Silvex) 

2,4,5-T 
(2,4,5-Trichlorophenoxyacetic acid) 

4 N/A 50-80 N/A 10 670 

5 N/A 57-87 N/A 2 270 

5 N/A 63-92 N/A 2 270 

I’) Analyses will be performed at the ITAS-San Jose, California laboratory. 
lb1 Matrix spike precision and accuracy goals, where stated, are found in EPA method references and will be used as starting points. After the analysis of 

five spiked samples (of the same matrix), the accuracy assessment for spiked compounds will be updated. Thereafter, the accuracy assessment will 
be updated after every ten spiked samples. 

I’) Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may not always be achievable. 

REFERENCE: 

U.S. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste,” SW-846, Third Edition. 



Table 3.2-l 7. Quality Assurance Objectives - Appendix IX Metals 
Matrix: Water 

Parameter 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Preparation Analytical 
Method No. Method No. 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOI EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

Duolicate 
PreRc~z~+” 

O-20 *CRDL 

O-20 st CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 rt CRDL 

O-20 *CRDL 

O-20 &CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 iCRDL 

Matrix Spike Expected Method 
Accuracy”’ Detection Limitrc’ 
% Recovery bm/l) 

~25 30 

+25 2 

+25 2 

+25 1 

~25 5 

+25 10 

225 20 

~25 10 

225 2 

~25 0.2 

~25 20 

~25 2 

+25 5 

~25 2 

+25 20 

~25 10 

225 5 

!a! 

‘bl 
Precision and accuracy objectives for iaboratory duplicates and matrix spikes are from EPA CLP ILMOl SOW. 
RPD = relative percent difference. 

‘Cl Detection limits are highly matrix dependent and may not always be achievable. Limits shown are calculated on a wet weight basis. 

REFERENCE: 
U.S. EPA, Contract Laboratory Program, 1990 Statement of Work for Inorganics, Document Number ILMOl . 



Table 3.2-l 8. Quality Assurance Objectives - Appendix IX Metals 
Matrix: Soil 

Parameter 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Preparation Analvtical 
Method No. Method No. 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOI 

EPA CLP ILMOl EPA CLP ILMOI 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP lLMO1 

EPA CLP ILMOI EPA CLP ILMOl 

EPA CLP ILMOI EPA CLP ILMOl 

EPA CLP ILMOl EPA CLP ILMOl 

R PD” 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 &CRDL 

O-20 *CRDL 

O-20 iCRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 lt CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 rt CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 *CRDL 

O-20 rt CRDL 

O-20 &CRDL 

Matrix Soike Expected Method 
Accuracy”) Detection Limit’“’ 
% Recovery (ugll) 

225 6 

225 0.4 

+25 0.4 

~25 0.2 

~25 1 

225 2 

225 4 

~25 2 

~25 0.4 

+25 0.1 

225 4 

~25 0.4 

225 1 

~25 0.4 

225 4 

225 2 

~25 1 

I4 Precision 2nd accuracy ObjectIves for i2bOratOn0 A w&~-+-~ orA 
lb1 

mI uupJltti+=ttG:u QllU matrix spikes BW from EPA CLP iiivi6i SOtt. 
RPD = relative percent difference. 

‘Cl Detection limits are highly matrix dependent and may not always be achievable. Limits shown are calculated on a wet weight basis. 

REFERENCE: 
U.S. EPA, Contract Laboratory Program, 1990 Statement of Work for Inorganics, Document Number ILMOl . 



Table 3.2-l 9. Quality Assurance Objectives - Appendix IX Classical Parameters 

Matrix Spike 

Parameter Analytical Method No. Precision RPD%‘“r Accuracy % Recovery 
Expected Method 
Detection Limitibi 

Cyanide (total) EPA CLP ILMOl O-20 &25 10 I.rg/l (water) 
1 mg/kg (solids1 

Sulfide EPA 9030 O-20 *25 200 /rg/l (water) 
20 mg/kg (solids) 

‘4 

lb’ 

RPD = relative percent difference. 
Detection limits are highly matrix dependent and may not always be achievable. Limits shown are calculated on a wet weight basis. 

REFERENCES: 

US. Environmental Protection Agency (EPA), “Test Methods for Evaluating Solid Waste”, SW-846, Third Edition. 
U.S. EPA, Contract Laboratory Program, 1990 Statement of Work for Inorganics, Document Number ILMOl . 



Table 3.2-20. Quality Assurance Objectives - TAL/TCL Volatile Organic Compounds 

Analytical 
Method No. 

i\Aatrix SDike’“’ Surrogate Spike 
Precision Accuracy Accuracybl 
RPD%‘b’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practicai 

Quantitation Limit (CRQL/PQLlrd’ 
Water Low Soil 
UcJfl udkg 

EPA CLP 2188 SOW 

Chloromethane 
Bromomethanene 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l -Dichloroethene 
1,l -Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 , 1,l -Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Cis-1,3-Dichloropropane 
Trichlorethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Bromoform 
4-Methyl-2-Pentanone 
c) U1.~ll^~,. L-l ,cil(a, I”, IG 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

- 
- 
- 
- 

o-14 

- 

- 

- 

o-14 
- 

o-11 

- 
- 

o-13 
o-13 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
10 

10 
10 
10 
IO 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
10 
i0 
5 
5 
5 
5 
5 

61-145 59-l 72 

71-120 62-137 

76-l 27 66-l 42 

76-125 59-139 
75-130 60-l 33 
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Table 3.2-20, Continued 

Analytical 
Method No. 

Matrix Soike’“’ Surrogate Spike 
Precision Accuracy Accuracy’“’ 
RPD%‘” % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit KRQLIPQLIid’ 
Water Low Soil 

m/l ug /kg 

EPA CLP 2188 SOW 

Styrene 
Xylene (total) 

‘*I Matrix spike precision and accuracy goals, where stated, are from the EPA CLP 2/88 SOW. 
lb’ RPD = relative percent difference. 
“’ Accuracy goals stated are from EPA CLP 2/88 SOW. 
Id’ Sample CRQLs for TCL volatiles and PQLs for additional volatiles are highly matrix dependent and are calculated on a wet weight basis. The CRQLs/PQLs 

listed here are provided for guidance and may not always be achievable. 
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Table 3.2-21. Quality Assurance Objectives - TAL/TCL Semivolatile Organic Compounds 

Analytical 
Method No. 

Matrix Soike”’ Surrogate Spike 
Precision Accuracy AccuracyiCJ 
RPD%lb’ % Recover-v % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit (CRQL/PQLVd’ 
Water Low Soil 
ml/l /a/kg 

EPA CLP 2188 SOW 

Phenol 
bis(2-ChloroethyllEther 
2Chlorphenol 
1,3-Dichlorobenzene 
1,6Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenole 
2,GDimethylphenol 
Benzoic Acid 
bis(2 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroniline 
Hexachlorobutadiene 
4Chloroniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Meth-yinaphthaiene 
Hexachlorocyclopentadien 
2,4,&Trichlorophenol 
2,4,5-Trichlorophenol 
2Chloronaphthalene 
2-Nitroaniline 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
IO 
IO 
50 
10 
50 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
330 
330 
330 
330 
330 
330 
330 
330 
ad...-. 
&NJ 

330 
1600 
330 
1600 
330 



Table 3.2-21, Continued 

Analytical 
Method No. 

Matrix Soike’“’ Surrogate Spike 
Precision Accuracy Accuracyic’ 
RPD%lb’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit (CRQL/PQLIrd’ 
Water Low Soil 

udi /m/kg 

EPA CLP 2188 SOW 

Dimethyl Phtalate 
Acenaphthene 
2,6-Dinitrotoluene 
3-Nitroaline 
Acenaphthene 
2,CDinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl 
Fluorine 
4-Nitroaniline 
4,6-Dintro-2-Methylphenol 
N-Nitrosodiphenylamineil’ 
4-Bromophenyl 
Hexachlorobenzene 
Pentachlorophenol 
Phenathrene 
Aanthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
7 ?‘-IXnhlrrmhanrid~~~ Y,” U.“. .,“I “WV, IL. 

Chysene 
bisf2-Ethylexyljphthalate 
Di-n-Octyl Phthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 

10 330 
10 330 
10 330 
10 1600 
10 330 
10 1600 
10 1600 
10 330 
10 330 
10 330 
10 330 
10 330 
50 1600 
50 1600 
10 330 
10 330 
10 330 
50 1,600 
10 330 
10 330 
10 330 
10 330 
10 330 
10 330 
20 3 30 
10 330 
10 330 
10 330 
10 330 
10 330 

- 

31-137 46-118 

O-50 1 O-80 
- 

O-38 24-96 25-89 

35-l 42 26-l 27 



Table 3.2-21, Continued 

Analytical 
Method No. 

Matrix Soike”’ Surrogate Spike 
Precision Accuracy Accuracy”) 
RPD%lb’ % Recovery % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit (CRQL/PQLIid’ 
Water Low Soil 

unll uglkn 

EPA CLP 2188 SOW 

Benzo(a)Pyrene - - 10 330 
Indeno( 1,2,3cd)Pyrene - - - 10 330 
Dibenz(a,h)Anthracene - - 10 330 

Benzo(g,hi,i)Perylene - 10 330 

I” Matrix spike precision and accuracy goals, where stated, are from the EPA CLP 2188 SOW. 
lb’ RPD = relative percent difference. 
I’) Accuracy goals stated are from EPA CLP 2188 SOW. 
Id’ Sample CRQLs for TCL volatiles and PQLs for additional volatiles are highly matrix dependent and are calculated on a wet weight basis. The CRQLslPQLs 

listed here are provided for guidance and may not always be achievable. 
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Table 3.2-22. Quality Assurance Objectives - TAL/TCL Organochlorine Pesticides and PCBs 

Analytical 
Method No. 

Matrix Soike’“’ Surrogate Spike 
Precision Accuracy Accuracyb’ 
RPD%“’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit KRQLIPQLIid’ 
Water Low Soil 
m/l m/kg 

EPA CLP 2188 SOW 

Alpha-BHC 
beta-BHC 
delta-BHC 
Lindane 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan 
Dieldrin 
4,4’-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan sulfate 
4,4’-DDT 
Methoxychlor 
Endrin keytone 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor- 122 1 
Aroclor- 1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

0.05 8 
0.05 8 
0.05 8 
0.05 8 
0.05 8 
0.05 8 
0.05 8 
0.05 8 
.lO 8 
.lO 16 
.lO 16 
.lO 16 
.lO 16 
0.5 80 
.lO 16 
0.5 80 
.lO 16 
0.5 80 
0.5 80 
1 160 
0.5 80 
0.5 80 
0.5 80 
0.5 80 
0.5 80 
1 160 
1 160 

56-123 46-I 27 

O-18 O-38 56-126 

56-l 21 42-I 39 

O-27 38-l 27 23-l 34 

o-22 

56-l 23 

I” Matrix spike precision and accuracy goals, where stated, are from the EPA CLP 2188 SOW. 
lb’ RPD = relative percent difference. 
“’ Accuracy goals stated are from EPA CLP 2188 SOW. 
Id’ Sample CRQLs for TCL volatiles and PQLs for additional volatiles are highly matrix dependent and are calculated on a wet weight basis. The CRQLslPQLs 

listed here are provided for guidance and may not always be achievable. 



Table 3.2-23. Quality Assurance Objectives - Appendix IX Semivolatile Organic Compounds 

Preparation Duplicate Precision”’ 
Method No. RPD”’ 

Matrix Spike 
Accuracy”) 
I Recovery 

Contract Required 
and Practical 

Quantitation Limit 
KROL/PQL)‘d’ 

Water Low Soil 
udl m/kg 

EPA CLP 2188 SOW 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
tYr5niAa uy”“‘“” 

EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MQI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLP IL MOI 
EPA CLp II hllnl IL I”,“, 

O-20 +_ CRDL 
O-20 2 CRDL 
O-20 + CRDL 
O-20 2 CRDL 
O-20 + CRDL 
O-20 2 CRDL 
O-20 2 CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 f CRDL 
O-20 2 CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
O-20 + CRDL 
n-m I rmnt V-L” 1 “I1YL 

_+25 40 
225 2 
225 2 
225 1 
225 5 
225 30 
225 10 
+25 20 
+25 10 
225 10 
525 2 
_+25 30 
t25 2 
225 0.2 
225 20 
225 1000 
225 2 
225 5 
225 200 
225 2 
225 10 
225 5 
+25 ?!I 

4 
0.2 
0.2 
0.1 
0.5 
3 
1 
2 
1 
1 
0.2 
3 
0.2 
0.2 
2 
100 
0.2 
0.5 
0.2 
0.2 
1 
0.5 
1 



Table 3.2-23, Continued 

Analytical 
Method No. 

Matrix Soike’“’ Surrogate Spike 
Precision Accuracy Accurat$r 
l?PD%‘b’ % Recoverv % Recoverv 

Water Solids Water Solids Water Solids 

Contract Required 
and Practical 

Quantitation Limit KXQL/PQLVd’ 
Water Low Soil 
Nlfl iClgk 

EPA CLP 2188 SOW 

r” Matrix spike precision and accuracy goals, where stated, are from the EPA CLP 2/88 SOW. 
lb1 RPD = relative percent difference. 
I” Accuracy goals stated are from EPA CLP 2/88 SOW. 
(d) Sample CROLs for TCL volatiles and PQLs for additional volatiles are highly matrix dependent and are calculated on a wet weight basis. The CRQLs/PQLs 

listed here are provided for guidance and may not always be achievable. 

REFERENCE: 

U.S. EPA Contract Laboratory Program; Statement of Work for Organics 2/88 revision. 



for all parameters with UV diode array detection, and therefore, does not use fluorescence 
detection. 

3.2. Y. 3 Appendix IX 

GC/MS analysis for Appendix IX volatiles will be based on EPA CLP 2/88 SOW. The purge 
vessel will be heated to 40” &- 1 “C for both water and soil samples. To provide better recovery 
for dichlorodifluoromethane, acetonitrile and some additional gases, the purge time will be 

eight minutes (instead of 11 minutes). It has been the experience of ITAS that this purge time 

minimizes loss on the system trap while still meeting SPCC and CCC requirements and 
maintaining good sensitivity for all parameters. Isobutyl alcohol and 1,4-dioxane have been 
found to exhibit low responses in the volatiles analysis and tend to be retained in the system 
at the levels required for detection. To eliminate the carryover problem with these 
compounds, calibration for these compounds will consist of a single level standard analyzed 
well before any set of sample runs. This standard will be used to confirm detectability, 
retention times and spectral characteristics. 

Appendix IX analyses for all sites will be performed in accordance with the EPA CLP 
Statements of Work for those Appendix IX parameters that are amenable to the CLP 
procedures. The CLP procedures will be modified to include the parameters listed under 

Appendix IX that are not a part of the TCL/TAL parameter list. CLP QC acceptance criteria 
will be used for all TCL/TAL parameters. 

The analysis for organophosphorus pesticides, chlorinated herbicides, and sulfide will be 

performed using the SW-846 methods as previously stated. The EPA CLP SOW does not 
include procedures for the analysis of these parameters. The analyses will be performed using 
CLP-like QC criteria as availability and applicability allow. 

3.2. Y.4 TCL/TAL 

GC/MS analysis for the TCL/TAL parameter list will be based on the EPA CLP 2/88 SOW. 

3.2.2 QA Targets for Precision and Accuracy of Data 

The QA objectives for the measurement of data (accuracy, precision and method (detection 
limits) are listed in Tables 3.2-l through 3.2-7. In most cases, these objectives are based on 

TAB-93/S96392WlO-SAP 3-53 



published EPA method acceptance criteria from “Test Methods for Evaluating Solid Waste,” 
SW-846 3rd ed. Exceptions to this are listed below: 

l In-house control limits have been generated for laboratory control sample 
recoveries (metals and cyanide) and method blank surrogate recoveries 
(8010/8020, VOA, BNA) using control charts. This information has been 
generated to monitor whether the laboratory process for sample preparation 
and analysis is in control. 

l In-house control limits have been generated for sample surrogate standard 
recoveries for methods 8010/8020 as per EPA method 8000 (i.e., using 
control charts). 

l Standard in-house limits for accuracy and precision for general chemistry 
parameters were determined based on ITAS quality assurance program 
requirements and EPA acceptance criteria for other inorganic parameters. 

3.3 Calibration Procedures and Frequencies 

Measuring and test equipment used in the ITAS laboratory shall be controlled and subject to 

a formal calibration program. The calibration program shall provide equipment of the proper 

type, range, accuracy, and precision to supply data compatible with project requirements and 
desired results. Calibration of measuring and test equipment may be performed internally 
using ITAS reference equipment and standards, or externally by agencies or manufacturers. 

Documented approved procedures shall be used for calibrating measuring and test equipment. 

Whenever possible, widely accepted procedures (such as those published by ASTM or EPA) 

or procedures provided by manufacturers shall be adopted. As a minimum procedures shall 

include: 

l Type of equipment to be calibrated 
0 Reference equipment and standards to be used 
l Calibration method and sequential actions 
l Acceptance tolerances 
0 Frequency of calibration 
l Data recording format 

3-54 



Detailed calibration procedures for test equipment routinely calibrated by the laboratory are 
presented in the ITAS Quality Assurance Manual, ITAS-Knoxville QAM Laboratory Specific 

Attachment, and SOPS. Tables 3.3-l and 3.3-2 summarize the calibration procedures by 

instrument. 

3.3. I Calibration Records 

Records shall be prepared and maintained for each piece of calibrated measuring and test 

equipment to indicate that established calibration procedures have been followed. Records for 
equipment controlled by the ITAS calibration system shall generally be maintained by the 
groups responsible for maintaining that equipment. Records for calibrated equipment shall 

include, as appropriate: 

Type and identification number of equipment 

Calibration frequency and acceptance tolerances 

Standards preparation log with dates, dilutions, source, and numbers 

Calibration dates 

Identities of individuals and organizations performing the calibrations 

Reference equipment and standards used for each calibration 

Calibration data 

Certificates or statements of calibration provided by manufacturers and 
external agencies, and traceable to national standards 

Statements concerning calibration acceptance or failure and repair of failed 
equipment 

Records of these calibrations shall be maintained with the analytical sample data or in a 
calibration log book prepared for each instrument. 

TAf3-931696392U’lO-SAP 3-55 
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Table 3.3-l. Summary of Operational Calibration Requirements 

Instrument 

Atomic absorption 
speotrophotometer 

Calibration Standards Used Initially and Daily 
Acceptance Limits Corrective Actions Documentation 

Initial: 5 levels and blank Correlation coefficient LO.995 Make new standards and/or establish new Instrument data file 
calibration curve 

Daily: 1 check standard (mid-range) per 10 Daily check standard 90-l 10% 
samples recovery 

Inductively coupled 
plasma emission 
spectrophotometer 

GCIMS 

Initial: high standard and blank 

Daily: Check standard (mid-range) and 
calibration blank every 10 samples 

Mass scale calibration every 12 hours: 
BFB/DFTPP 

N/A 

Check standard f 10% 

EPA CLP criteria 

Establish new curve. 
Repeat twice (daily check); if 
outside control limit, then 
recalibrate making new 
standards if necessary 

Retune: system maintenance 

Instrument data file 

Instrument calibration file 
and/or GClMS project file 

Gas chromatograph 

UV-visible 
spectrophotometer 

Initial: 5 levels + blank 

Daily: 1 level (low-range) 

Initial: 3-5 levels + blank 

Daily: 1 level of check standards (mid- 
range) 

Standard check every 10 samples (mid- 
range) 

Initial: 3-5 levels and blank 

Quarterly: Wavelength accuracy and 
photometric linearity 

RF %RSD ~30% Make new standards; recalibrate 

f 25% of initial curve (CCC). 
Retention time f 30 set for 
internal standards 

Response factor %RSD ~20% or 
use curve 

Check standard f 15% of 
predicted response 

RF < f 15% of daily calibration 
(< f 20% for confirmation 
column). Retention times within 
retention time windows (for 
methods using retention time 
windows) 

Graph curve 

Manufacturer specifications 

Make new standards; recalibrate 

Make new standards or establish new 
calibration curve 

Make new standards or establish new 
calibration curve 

Calibration chart file or 
GC project file 

Reanalyze samples that were analyzed after 
standard that failed criteria and before the 
next standard that passes criteria 

GC project file 

Recalibrate, making new standards if 
necessary 

Calibration file/logbook 

Service 



Table 3.3-l. Continued 

Instrument 

pH meter 

Calibration Standards Used Initially and Daily 
Acceptance Limits Corrective Actions Documentation 

Daily: 2 levels (4.0-7.0) f 0.05 pH unit 1) Clean or replace electrode Log book 
2) Recalibrate 

Daily: Check calibration (10.0) f 10% of true value 3) Service 

HPLC Initial: 5 levels + blank Graph curve or RF % RSD <20% Make new standards and/or establish a new 
calibration curve 

Project file 

Daily: Check standard every 10 samples 
(mid-range) 

15% of original curve Reanalyze affected samples 

GClMS - Dioxins and 
furans 

Mass scale calibration: PFTBA 

Initial: 5 levels and blank 

Method 8280 criteria 

RSD <15% 

System maintenance 

Recalibration 

GClMS project file 

Daily: 1 level flow level) f 30% of predicted response Repeat daily check and recalibrate if 
necessary 



Table 3.3-2. Summary of Periodic Calibration Requirements 

Instrument 
Calibration 
Standards/Frequency Acceptance Limits Corrective Actions 

Analytical 
Balance 

Thermometers 

Pipettors Quarterly: Gravimetric check 

Refrigerators 

Daily: Sensitivity (with a Class 
“S” weight) 
Quarterly: Reproducibility 
Quarterly: Consistency 
Quarterly: Class “S” weights 
check 

Annually: Calibrate in constant 
temperature baths at two 
temperatures against precision 
thermometers certified by NBS 

Daily: Temperature checked and 
recorded 

Acceptance criteria based on Adjust sensitivity 
f 1% of Certified Weight Value 

All balances are checked and 
serviced quarterly by an outside 
service contractor 

*0.5OC Discard thermometer 

High volume (> 100 ~1): < 1 .O% Service or replace 
relative error and RSD 
Low volume (< 100 ~1): < 2.0% 
relative error and RSD 

4zt2OC Notify QCC; service 



3.3.2 Calibration Standards and Reference Equipment 

Equipment shall be calibrated, whenever possible, using reference equipment and standards 
that have known relationships to nationally recognized standards (e.g., NISI) or accepted 
values of natural physical constants. If national standards do not exist, the basis for the 
reference standard or calibration shall be documented. 

3.4 Data Reduction, Validation, and Reporting 

Data review procedures, ideally defined as a set of computerized and manual checks applied 

at various appropriate levels of the measurement process, will be in written form and clearly 

defined for all measurement systems. Data review begins with the reduction (processing) of 
data and continues through validation of the data and the reporting of analytical results. 
Calculations are checked from the raw data to final value prior to reporting results for a group 

of samples. Data reduction can be performed by the analyst who obtained the data or another 
analyst. Data validation starts with an analyst independent of the data acquisition and 
reduction, or the group supervisor, reviewing (validating) that data reduction has been 

correctly performed, and continues through verifying that the reported analytical results 

correspond to the data acquired and processed. Final review of the data to be reported is by 
the Laboratory Project Manager. The procedure is outlined in Figure 3.4-l. 

3.4.7 Data Reduction 

3.4.1. I Analyst Responsibilities 

The analyst’s responsibilities for data reduction include the following: 

0 Proper identification of analysis output (charts, chromatograms, mass 
spectra, etc.) 

0 Calculation of instrument linearity 

a Calculation or verification of QC sample/standard results 

l Calculation or verification of sample results 

0 In some cases, preparation of draft report forms 

l Documentation of problems encountered 
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0 Reporting of any nonconformances 

0 Continuation of chain-of-custody 

In general, data will be processed by an analyst in one of the following ways: 

l Manual computation of results directly on the data sheet or on calculation 
pages attached to the data sheets 

0 Input of raw data for computer processing 

0 Direct acquisition and processing of raw data by a computer 

If data are manually processed by an analyst, all steps in the computation shall be provided 

including equations used and the source of input parameters such as response factors (RFs), 
dilution factors, and calibration constants. If calculations are not performed directly on the 

data sheet, calculations shall be done on standard IT calculation paper and attached to the data 
sheets. The analyst shall sign/initial and date in ink each page of calculations. 

For data that are input by an analyst and processed using a computer, a copy of the input shall 

be kept and uniquely identified with the project number and other information as needed. The 
samples analyzed shall be evident and the input signed and dated by the analyst. 

If data are directly acquired from instrumentation and processed, the analyst shall verify that 

the following are correct: project and sample numbers, calibration constants and RFs, output 
parameters such as units, and numerical values used for detection limits (if a value is reported 

as less than). The analyst shall sign and date the resulting output. 

3.4. I.2 Documentation 

The records used to document the data reduction process include the following: 

l Laboratory notebooks or worksheets are used to record ,standards 
preparation, instrument run sequence (log), sample preparation (including 
initial weight/volume, final weight/volume, concentration/dilution factors), 
and QC sample tracking (worksheets used to trace field samples to 
associated QC samples). 

TN3-83/506397.W’10~SAP 3-60 



ACTIVITY RESPONSIBILITY 

Analyst 

4 
Checking 
of Data 

Processing 

Independent Analyst 
or 

Group Supervisor 

Data Validation Group Supervisor 

Group Supervisor 

Final Review PROJECT MANAGER 

4 
Approval 

for 
Issue 

Laboratory 
Director 

FIGlhE 3.4-l 
DATA REVIEW PROCESS 



l Chromatoarams. mass snectra and charts are properly identified with the 
project code, unique laboratory sample number, standard identification, QC 
sample number, date analyzed, and analyst initials. 

0 Commuter records are identified with a unique file number which is 
associated with a project code, laboratory sample number, standard 
identification, QC sample number, date and time analyzed, and analyst 
initials. 

0 Calculation raw data worksheets are used for manual calculation of general 
chemistry results and cold vapor atomic absorption results. 

0 Manual calculations, when performed, are recorded directly on 
chromatograms/raw data or on IT standard calculation paper for GC, 
GUMS, and HPLC analyses. 

3.4.2 Data Validation 

The validation process begins with review of the data reduction results to verify data integrity. 

At least 20 percent of all data shall be checked as described below. If, during the review 

process, errors are found, checking shah be completely (100 percent) performed folr the data 
set. 

0 The analyst responsible for data reduction shall give an independent analyst 
the data package. The package shall include all documents used or 
generated by the original analyst, i.e., raw data, data sheets, strip charts, 
computer input/output, calculations, sources for input parameters such as 
RFs, sample preparation worksheets, as appropriate. 

l The independent analyst or group supervisor shah review the data for: 

Proper calibration and calculation of RPs 
Appropriateness of equations used 
Correctness of numerical input 
Correctness of data entry 
Numerical correctness of all calculations by recalculating results 
Correct interpretation of chromatograms, strip charts, etc. 
Correct use of sample preparation and dilution factors by 
comparison to sample preparation worksheets 
Transcription errors which may have occurred during preparation 
of the draft report form(s) 
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The group supervisor is responsible for verifying that the project results meet the acceptance 
criteria specified by the method(s), client, and/or QAPP. In general, the group supervisor 
shall perform the following tasks: 

l Confirm traceability of the sample from receipt to data reporting through 
the use of chain-of-custody and/or unique sample numbers 

e Compare initial and continuing calibration results to method calibration 
criteria 

The initial calibration and daily calibration checks must meet the 
criteria specified in section 3.3. If these criteria are not met, the 
affected samples will be reanalyzed or the data flagged. 

l Review matrix spike/matrix spike duplicate results for organics or matrix 
spike and duplicate results for inorganics 

These results will be compared to the appropriate method criteria 
listed in section 3.2. Data not meeting the listed QC criteria will 
be flagged or reanalyzed. Deviation from stated method criteria 
may not require that samples be reanalyzed. An evaluation for 
laboratory caused problems will be made; if laboratory errors are 
suspected or the Laboratory Project Manager deems it necessary, 
samples will be reanalyzed. 

l Evaluate blank results 

Method, reagent, and calibration blank results will be compared 
to the stated method criteria in section 3.8. If the blank results 
deviate from the required criteria stated in the appropriate method, 
all affected samples will be reextracted/redigested and reanalyzed. 

e Evaluate surrogate recoveries 

Surrogate recoveries will be evaluated against the criteria of the 
appropriate method as listed in section 3.2. If the surrogate 
recoveries do not meet these criteria, the sample will be 
reextracted and reanalyzed. If reextraction and reanalysis confirms 
a matrix effect, the data will be flagged and results from both 
sample aliquots reported. If a matrix effect is not confirmed, 
results from only the second analyses will be reported. Note: 
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Pesticide limits are advisory only; if pesticide surrogates are out, 
reextraction is not necessarily required. 

l Evaluate all QC sample results (LCS, SRM, ICP interference check sample, 
etc.) as described in section 3.8 

l Perform QC review of data reduction procedures and final reports 

l Prepare fmal draft of a case narrative 

The Laboratory Project Manager performs a fmal review of report summaries and compiles 
the reports and case narratives provided by each group supervisor into a final project report. 

The project manager review is not intended to verify the integrity of the reported data, but is 
intended to determine that the report meets project requirements. The data report is approved 

for issue by the laboratory director or designated representative. Note: All steps in the data 
review process are documented by the signature and date of the person performing the review. 

3.4.3 Data Reporting and Turnaround 7ime 

The final project report is submitted to the word processtig group for preparation of 
Certificates of Analysis (refer to Figure 3.4-2 for an example Certificate of Analysis). 

Data entry is checked by the clerical staff (word processing or data processing); one clerk 

reads the original document, while a second clerk proofs, the final report. This proofing 

process is also documented by the signature and date of the persons performing tlhe review. 

The project manager reviews the final document prior to signature ‘by the laboratory director 

and issuance to the client. 

The final analysis report shall consist of 1) a case narrativz’which describes the number and 

type of samples received, methods used, a discussion of QC results and problems encountered, 
and 2) Certificates of Analysis which include the following information: 

l Method blank results 

l Sample results 
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l Matrix spike, matrix spike duplicate, duplicate, and TCLP matrix spike 
results 

l Surrogate standard recovery summary 

e Dates of sample receipt, sample preparation and analysis 

l Client sample number 

l Laboratory sample number 

e Matrix 

The turnaround time from sample receipt to issuance of the fmal report is four to six weeks. 

3.5 Quality Control Checks, Routines to Assess Precision and Accuracy 

Quality control checks are needed to demonstrate that the laboratory is operating within 
prescribed requirements for accuracy and precision. This section describes 1) the type and 
frequency of quality control checks performed by ITAS, and 2) the procedures ITAS will use 

to determine the precision and accuracy targets listed in section 3.2. 

3.5. d Laboratory Quality Control Checks 

The ITAS QA program was designed to meet or exceed the requirements of the ~analytical 

methods employed. The type and frequency of quality control checks is discussed below. 

Specific acceptance criteria for these checks are tabulated in sections 3.2 and 3.8. 

3.51. I Trip (Travel) Blank Analyses 

Volatile organics samples are susceptible to contamination by diffusion of organic contaminants 

through the Teflon-faced silicone rubber septum of the sample vial; therefore, trip b&mks are 
analyzed to monitor for possible sample contamination during shipment. Trip blanks are 
prepared in the laboratory by filling two VOA vials (40 ml) with organic-free water and 
shipping the blanks with the field kit. Trip blanks accompany each set of sample bottles 

through collection and shipment to the laboratory and are stored with the samples. 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

CERTIFICATE OF ANALYSIS 

IT Corporation 
312 Directors Drive 
Knoxville, TN 37923 
ATTN: xxxxxxxxxx 

June 25, 1991 

Job Number: XXXXXXXXXX P.O. Number: XXXXXXXXX 

This is the Certificate of Analysis for the following sample: 

Client Project IO: xxxxxxxxxxxxx 
Date Received by Lab: 06/17/91 
Number of Samples: One (1) 
Sample Type: Soil 

I. Introduction 

On 06/17/91, one (1) soil sample arrived at the ITAS-Knoxville, Tennessee, labora- 
tory from IT-Engineering, Knoxville, Tennessee, in support of the XXXXXXXXXXXXX pro- 
ject. The list of analytical tests performed, as well as date of receipt and 
analysis, can be found in the attached report. 

II. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. Each set of 
data will include sample identification information and the analytical results. 
Please note that the data are not blank corrected. 

The sample was prepared in accordance with the "Toxicity Characteristic Leaching 
Procedure," Federal Register, Vol. 55, No. 126, pp. 26986-26998, Friday, June 29, 
1990. 

The TCLP leachate was analyzed for the regulated metals by inductively coupled 
plasma spectroscopy (ICP) and cold vapor atomic absorption spectroscopy (CVAA) based 
on EPA SW-846 methods 6010 and 7470, respectively. 

Reviewed and Approved: 

Alyce R. Moore 
Laboratory Manager 

Amencan Council 01 Independent LabOratOneS 

lnternanonal Assoc:at:on of Enwronmental Testmg Laboratones 
Amencan Asoaatton for laboratory kc:edm~on 

IT AnalyUcalServicor. SdlS Mfddlobrook Pike. W TN 37921 M)~.~dO 
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‘T . Zorpor3tion 
June 25, 199! 

Client Project ID: YXXXXXXXXXXXX 

IT ANALYTICAL SIJZV!CES 
5815 MIDDLEBROOK TiKE 
KNOXVILLE. TN 

Job Yumber: XXXXXXlXYX 

III. Quality Control 

The TCLP method teouires preoaration and analysis of TCLP matrix spikes for each 
matrix and with each analytical batch. The purpose of the TCLP matrix spike is to 
monitor the performance of the analytical methods used, and to determine whether 
matrix interferences exist. The samples used to perform TCLP matrix spike analyses 
for this project were selected by the client. 

Please note that the data are reported uncorrected for the TCLP matrix spike recov- 
ery. The bias determined from the TCLP matrix spike can be used to correct the 
measured vaiues of the associated sample as follows: 

Xc = lOO(Ul%Recovery) 

where: 

xc = Corrected value for an analyte. 

U = Uncorrected concentration, i.e., the measured value for the unspiked 
sample. 

IRecovery = % Recovery of the TCLP matrix spike. 

The TCLP leaching procedure was performed from 06/17 to 06/18/91. 

The TCLP leachate was dfgested on 06/18/91 for ICP. The TCLP leachate sample for 
mercury analysis was prepared just prior to analysis. The CVAA analysis for mercury 
was performed on 06/19/91; the remaining metals were analyzed by ICP on 06/18/91. 
All run OC was acceptable. No problems were encountered. 
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IT ANALYTICAL SERVICES 
I+ 2orooration 58 15 MIDDLEBROO:K PIKE 
June 25, 1991 KNOXVILLE. TN 

Client ?roject ID: xxxxxxxxxxxxx Job 2unaer: XXXXXXXYXX 

TCLP METALS ANALYSIS 

Results in q/liter (ppm) in the leachate 

Sample yatrix: ilater 

Client Sample ID: TCLP-Hethod Blank 
Lab Sample IO: xxxxxxxx 

Uncorrected 
Concentration 

0.04 u 

0.002 u 

0.005 u 

0.01 u 

0.03 u 

0.001 u 

0.06 U 

0.005 u 

U - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

TCLP Extraction Date: 06/17 to 06/18/91 
Digestion Date: 06/18/91 
Analysis Date: 06/18/91 (ICP), 06/19/91 (CVAA) 
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IT ANALYnCAL SERVICES 
:i Corporation 58 15 MIDDLEBROOIC PIKE 
June 25, 1991 K.NOXVILJ.tE. TN 

Client Project IFI: %xxxxxxxxxxxx Job Vumber: %XXXI.(XXXX 

TCLP METALS ANALYSIS 

Results in ag/liter (ppm) in the leachate 

Sample Yatrix: Soil 

Client Sample IO: XXXXXXXXXXX 
Lab Sample ID: XXXXYX 

arsenic 

batium 

cadmium 

chromium 

lead 

mercury 

selenium 

silver 

Uncorrected 
Concentration 

0.04 u 

5.4 

0.005 u 

0.02 

0.15 

0.001 u 

0.06 U 

0.005 

Spike 
'*Recovery 

96.0 

90.0 

100.0 

87.6 

91.0 

100.0 

98.0 

67.9 

u - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

TCLP Extraction Date: 06/17 to 06/18/91 
Digestion Date: 06/18/91 
Analysis Date: 06/18/91 (ICP). 06/19/91 (CVAA) 
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IT ANALYTICAL SERVICES 
1’ Coroorstion 58 15 MIDDLEBROOK PIXE 
June 15, L?si! XNOXVILLE. TN 

Client Jroject !D: xxxxxxxxxxxxx Job Uunber: XXXXXIIXXY 

TCLP MATRIX SPIKE ANALYSIS 

Results in nglliter (ppm) is the leachate 

Sample Yptrix: Soil 

Client Samole 13: XXXXXXXXXXX 
Lab Samole ID: xxxxxx 

Comoound 

arsenic 

barium 

cadmium 

chromium 

lead 

selenium 

si 1 ver 

mercury 

Cont. 
Spike 
Added 

5.0 

5.0 

1.0 

5.0 

5.0 

1.0 

5.0 

0.010 

Sample 
Result 

0.04 u 

5.4 

0.005 u 

0.02 

0.15 

0.06 U 

0.005 

0.001 u 

Cont. 
MS 

4.8 

9.9 

1.0 

4.4 

4.7 

0.98 

3.4 

0.010 

z 
Ret LL 

96.0 

90.3 

100.0 

87.6 

91.0 

98.0 

67.9 

LOO.0 

TCLP Extractlon Date: 06/17 to 06/B/91 
Analysis Date: 06/M and 06/19/91 

U - Compound was analyzed for but not detected. The number is the detection limtt for the 
Sdlllpl e. 

2. 

Figure 3.4-2 
EXAMPLE CEdTIFICATE OF ANALYSIS 



3.5.1.2 Method Blank Analyses 

A method blank is a volume of deionized, reagent laboratory water for water samples, or a 

purified solid matrix for soil/sediment samples carried through the entire analytical procedure. 

The volume or weight of the blank is approximately equal to the sample volume or sample 

weight processed. A method blank is performed with each batch of samples. Analysis of the 

blank verifies that method interferences caused by contaminants in solvents, reagents, 

glassware, and other sample processing hardware are known and minimized. 

3.5. I.3 Reagent Blank Analyses 

A reagent blank is composed of the materials which will be added to samples during 

preparation (e.g., solvents, acids, adsorptive materials). It is run prior to the ux of the 

materials on “real” samples, to verify that no contaminants are present at levels whilch would 

affect sample results. 

3.5.1.4 Duplicate Sample Analyses 

Duplicate analyses are performed to evaluate the precision of an analysis. Results of the 

duplicate analyses are used to determine the relative percent difference between replicate 
samples. Duplicate samples are analyzed at a frequency of 10% for inorganic and general 

chemistry tests. Refer to Table 3.5-l for the anticipated number of duplicate sample analyses 

for this project. 

3.5.1.5 Check Standard Analyses 

Because standards and calibration curves are subject to change and can vary from day to day, 

a midpoint standard or check standard is analyzed at the beginning of each run, after every 10 

or 20 samples, depending on the method, and at the end of each run. Analysis of this standard 

is necessary to verify the calibration curve. 

3.5.1.6 Surrogate Standard Analyses 

Surrogate standard determinations are performed on all samples and blanks for GUMS 
analyses and for most GC and HPLC analyses. All samples and blanks are fortified with 

surrogate spiking compounds before purging or extraction to monitor preparation and analysis 
of samples. 
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3.5.1.7 Matrix Spike Analyses 

To evaluate the effect of the sample matrix upon analytical methodology, a separate aliquot 

of sample is spiked with the analyte of interest and analyzed with the sample. The percent 
recovery for the respective compound is then calculated, and results evaluated. Matrix spikes 

are prepared and analyzed at a frequency of one per 20 samples. Refer to Table 3.5-l for the 
anticipated number of matrix spike analyses for this project. 

3.5. I.8 Matrix Spike Duplicate Analyses 

Similar in concept to the matrix spike sample above, it is a separate aliquot of sample that is 
spiked with the analyte(s) of interest and analyzed with the associated sample and matrix spike. 

A comparison of the recoveries of the spiked compounds in the matrix spike and the matrix 
spike duplicate (MWMSD) samples is made to determine the relative percent difference 

between the MS/MSD samples. Matrix spike duplicates are prepared and analyzed with each 
group of 20 samples for all organic tests. Refer to Table 3.5-l for the anticipated number of 

matrix spike duplicate analyses for this project. 

,,-- ‘h 3.5.1.9 Verification/Reference Standard Analyses 

On a quarterly basis, the Quality Control Coordinator introduces a group of prepared 

verification samples, or standard reference materials, into the analytical testing regime. 
The concentrations are unknown to laboratory personnel. Results of these data are 

summarized, evaluated, and presented to laboratory management for review and corrective 
actions, if appropriate. 

3.5.1.10 Blank Spike Analyses 

A blank spike is a volume of deionized, reagent laboratory water for aqueous samples, or a 

purified solid matrix for soil/sediment samples which is spiked with parameters of interest and 

carrid through the entire analytical procedure. Analysis of this sample with arcptable 
recoveries of spike materials demonstrates that the laboratory techniques for this method are 

in control. This sample is generally analyzed with matrix spike/matrix spike duplicates on 
those sample matrices which are anticipated to cause analytical difficulties due to matrix 
interferences. If the MS/MSD pair shows poor recoveries due to interferences, yet ,the blank 
spike sample is acceptable, this is strong evidence that the method has been performed 
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TABLE 3.5-l 
SAMPLE ANALYSIS, MATRIX AND 

EXPECTED NUMBER OF FIELD AND QC SAMPLES 
NAS - Key West 

Key West, Florida 
IT Project 595392 

8010/8020 

8310 

Surface water/groundwater 

Soil/sediment 

Surface water/groundwater 

91 5 MS/S MSD 4OTB,2FB 

97 5 MS/5 MSD 40 TB 

91 5 MS/S MSD 2FB, 7BR, 
4 DUPS 

Appendix IX 

Metals 

Soil/sediment 

Surface water/groundwater 

Soil/sediment 

Surface water/groundwater 

94 5 MS/S MSD 6 ER, 4 DUPS 

39 2 MS/2 MSD 3 ER, 2 DUPS 

61 4 MS/4 MSD 4 ER, 3 DUPS 

103 6 MS/6 DUP 2 FB, 8 ER, 
5 DUPS 

8080 

Soil/sediment 

Surface water/groundwater 

100 6 MS/6 DUP 6 ER, 5 DUPS 

64 4 MS/4 MSD 2 I?& 5 ER, 
3 DUPS 

Soil/sediment 79 4 MS/4 MSD 5 ER, 4 DUPS 

TCLP Soil 24 7 TCLP MS 2 ER, 1 DUP 

’ The number of QC samples may increase if samples are not shipped in optimal batch sizes. Samples are generally 
batched using the EPA Contract Laboratory program guidelines to determine the frequency of MWMSD or MWDUP 
analyses. tie MWMSD or MWDUP pair is analyzed with each 20 field samples, or each 14 calendar dlay period 
during which field samples are received, whichever is more frequent. 

TB = Trip Blank 
FB = Field Blank 
ER = Equipment Rinsate 
DUPS = Duplicate 
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correctly by the laboratory for these samples, but matrix interferences have affected the 
results. 

3.5.7.1 I Laboratory Control Samples 

A laboratory control sample is a blank spike analyzed for inorganic or general chemistry 
parameters. The LCS spiking solution is generally a certified material from EPA:, ERA or 
NET, and represents a source of material independent from that used for calibration. The 

LCS is carried through the entire sample preparation/analysis procedure with each batch of 20 
samples and is used to determine whether the laboratory techniques are in control for the 
method employed. 

3.5.1.72 Standard Addition Spike Analyses 

This is a sample created by spiking target analytes into a prepared portion of a sample just 
prior to analysis. It only provides information on matrix effects encountered during analysis, 
i.e., suppression or enhancement of instrument signal levels. It is most often encountered with 

elemental analyses, and is analyzed with each sample digestate during graphite furnace and 
cold vapor atomic absorption analyses. 

3.5.1.13 Internal Standard Spike Analyses 

This is an analyte which has the same characteristics as the surrogate, but is added to a sample 
just prior to analysis. It provides a short-term indication of instrument performance, but it 

may also be an integral part of the analytical method in a non-quality control sense, e.g., to 
normalize data for quantitation purposes. Internal standards are spiked into all. GUMS 
standards, blanks and samples. 

3.5.1.14 TCLP Matrix Spike 

The TCLP method requires preparation and analysis of TCLP matrix spikes for each matrix 

and with each analytical batch. The TCLP matrix spike is a separate aliquot of leachate spiked 
with the regulated compounds after filtration of the TCLP leachate and prior to preservation. 
The purpose of the TCLP matrix spike is to monitor the performance of the analytical methods 
used, and to determine whether matrix interferences exist. The samples used to perform 
TCLP matrix spike analyses for this project will be selected based on the following definition 
of a matrix: 
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A matrix is a medium of distinctive physical makeup that can be clearly 
distinguished from other samples as a unique material. If a set of samples 
are physically similar, come from the same sampled population, and are 

expected to show the same pattern in method recoveries when analyzed by 
a chemist experienced in multimedia environmental analysis, they constitute 
a single matrix. As an example, soil samples that are physically similar, 
and taken from the same waste population, constitute a single matrix. 

These soils would have similar recoveries even though variabilities might 

be observed from sample to sample. If a client sends several types of 
samples from the same site, e.g., one sample each of filamentous refuse, 
sludge, soil, wastewater, and waste oil, each would be a different matrix, 

requiring separate TCLP matrix spikes. 

Please note that the data will be reported uncorrected for the TCLP matrix spike recovery. 
The bias determined from the TCLP matrix spike can be used by the client to co,rrect the 

measured values of the associated batch of samples as follows: 

xc = lOO(U/ %Recovery) 
where: 

xc = Corrected value for an analyte. 
U = Uncorrected concentration, i.e., the measured value for the unspiked 

sample. 

%Recovery = % Recovery of the TCLP matrix spike. 

3.5.2 Routine Methods to Assess Precision and Accuracy 

When the analysis of a sample set is completed, the QC data generated will be reviewed, and 
calculated accuracy and precision will be evaluated against the goals identified in Section 3.2 

to validate the sample set. 

3.5.2. I Accuracy 

Accuracy is the nearness of a result or the mean of a set of results to the true value, and is 
calculated as follows: 

I 
_ ,-,,. 

TN3-83/686382W10~SAP 3-75 



Percent Recovery (p) 

where: 

A= concentration determined in unspiked aliquot 

B = concentration determined in spiked aliquot 
T = known value of the spike 
p = percent recovery 

3.5.2.2 Precision 

Precision is the measurement of agreement of a set of replicate results among themselves 
without assumption of any prior information as to the true results. A measure of the 
agreement in the reported values for the two portions is obtained by calculating the relative 

percent difference (RPD) in the concentration level of each constituent, where A and Bi are 

the concentrations of constituents A and B. 

3.6 Performance and System Audits 

Audits of the ITAS laboratory are described as: 

l ITAS performance audits conducted on an ongoing basis within the 
laboratory by the quality control coordinator (QCC). These audits are 
reported to the laboratory director and the ITAS Director of Quality and 
Compliance (QAK). They include insertion of quality control samples into 
the sample stream, monthly surveillance, and semiannual internal audits. 

l JTAS system audits performed on a scheduled, periodic (semiannual) basis 
by the ITAS QA/C Director. These audits are external to the laboratory 
and are reported to the Vice President, Analytical Services and the 
Corporate Director, Quality Assurance. 

l Data audits performed on representative projects from a laboratory. These 
audits are conducted on a project-specific basis by the ITAS QA/C Director 
or designee. 

0 External performance audits conducted by EPA, State agencies, (and other 
government agencies. They include submission of performance evaluation 
samples on a regularly scheduled basis (e.g. quarterly, yearly) or 
submission of blind audit samples with field samples. 
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l External systems audits conducted by EPA, State agencies, government 
agencies, and commercial clients on a scheduled or as-needed basis. 

Audits of the laboratories are performed for the following reasons: 

l To determine that contractual and regulatory obligations are fulfilled. 

0 To determine that IT procedures and standards are being followed. These 
audits may cover the ITAS QA Manual, Laboratory-Specific Attachments, 
project-specific QA project plans, chain-of-custody forms, sample collection 
logs, etc. 

0 To establish that quality assurance objectives are met, including holding 
times, reporting turnaround times, use of approved analytical metlhods, and 
stated objectives for precision, accuracy, representativeness, completeness, 
and comparability. 

0 To serve as a management tool to evaluate appropriateness of quality 
assurance policies. 

a To identify potential or actual deficiencies for the purposes of e:valuating 
compliance with requirements and providing the means for correction. 

0 To determine that records are prepared/maintained as required. 

3.6. I Performance Audits 

The QCC is responsible for the preparation of quality control samples, insertion into the 

sample stream and evaluation of the results. Internal quality control samples are submitted to 

the laboratory at least on a quarterly basis, and with each set of external performance 
evaluation samples received by the laboratory. 

The QCC is also responsible for performing monthly surveillance and semiannual internal 

audits to verify that the laboratory quality assurance program is implemented and functioning 
on a daily basis. Surveillance are detailed inspections of specific areas of a laboratory and its 

QA program. Surveillance do not require as extensive planning and preparation as do audits, 

and prior communication with the surveyed group or personnel is not necessary. The QCC 

observes the activity of interest while it is in process and/or reviews objective evid’ence. 

,” -4 
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The semiannual internal audit covers the same criteria that the semiannual ITAS quality 
assurance systems audit does, namely the laboratory’s QA Program. The audit is intended to 
be a spot check and should include: 

0 Sample maintenance 

Are stated temperatures for sample storage provided? 
Are samples processed and tested within prescribed holdmg times? 
Are samples properly logged in? 

l Calibration 

Are calibrations performed as required? 
Are they properly documented in instrument log books, or as part 
of project data if required? 
Do calibration results indicate a trend in instrument performance? 

0 Preventive maintenance 

Are adequate spare parts available? 
Do specific instruments have repeated maintenance problems? 
Is preventive maintenance performed and properly docu.mented? 

l Receipt and storage of standards, chemicals and gases 

Are all reagents, chemicals, and gases purchased for use in the 
laboratory of adequate grade for the intended use? 
Are certifications of material compositions provided when 
required? 
Are materials adequately stored to prevent degradation? 
Are materials kept beyond stated shelf life? 
Are standards properly prepared and stored? 
Are standards kept beyond stated shelf life? 

0 Analytical Methods 

Are the methods used appropriate for project requirements? 
Are alternate methods approved for use? 
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l Data verification 

Are data processed and validated as prescribed? 

/-“‘” 

l Records management 

Are the records of analyses complete and properly identified? 

Are documents submitted to the record system in a timely manner 
and are they properly maintained? 

Nonconformances observed by the QCC are reported to the group supervisors and operations 
manager for corrective action. The technical director, laboratory director, or the ITAS QAK 
Director are notified if necessary to implement corrective action. 

3.6.2 System Audits 

System audits are conducted by the ITAS QAIC Director or designee. These audits are 
performed on a semiannual basis and provide a thorough overview of the implementation of 
the JTAS Quality Assurance Program within the laboratory. (If additional project-specific 
system audits are performed because of project requirements, the audit focuses only on the 
performance of the laboratory for that project). 

System audits review operation of the laboratory and resulting documentation, including all 

items reviewed by the QCC. Particular emphasis is placed upon implementation of the quality 
control sample program and nonconformance log. Review of these aspects of the laboratory 
quality assurance program will indicate trends adverse to data quality. 

Audits by the ITAS QA/C Director are performed in the following manner: 

l An audit plan is prepared which considers the activities of the: specific 
laboratory. The Quality Assurance Manual and Manuals of Practice are the 
sources of generic requirements for the audit. Laboratory-Specific 
Attachments are the source documents for specific laboratory alctivities. 
The audit plan is reviewed and updated for every semiannual audit, with 
information gamed during previous audits considered. The audit p:lan is the 
basis for the audit and defines: participating auditors, applicable 
documents, schedule, scope of laboratory activities. A lead anditor is 

TA/3431596392W10~SAP 3-79 



responsible for the audit planning and performance. As necessary, technical 
specialists assist the audit team in preparing and conducting the audit. All 
persons participating in the audit team are independent of the laboratory 
audited. 

l Based on the audit plan, detailed checklists of questions to be asked during 
the audit are prepared. The checklists provide adequate means for 
indicating whether the question is satisfactorily answered, or if it is not 
applicable, and for comments. 

l The audit team meets at the beginning of the audit with the laboratory 
director to discuss the laboratory operations to be audited. The QCC should 
be available to the audit team throughout the audit. 

0 At the close of the audit, the audit team meets again with the laboratory 
director to discuss the audit findings. As necessary, the operations 
manager, group supervisors, technical director, and QCC attend the audit 
closure to discuss the findings. The lead auditor can close a fmding during 
this discussion if the laboratory staff can satisfactorily demonstrate that the 
finding is inappropriate. 

Also, during the audit-closure meeting, the means for corrective alction and 
verifying correction are discussed. If corrective action can be initiated 
immediately after the audit closure, the action is taken. 

l An audit report is prepared by the lead auditor to include the following 
information: 

Date and location of audit 
Audit team members and person contacted in the laboratory 
Laboratory operations audited 
Description of items requiring corrective action and, if possible the 
means for correction 
Due date for completion of corrective actions 
Means for verifying completion of corrective action 
Review of the quality assurance program 

The audit report shall be issued as soon as possible after completion of the audit ~(required 
within 30 days). 
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0 The laboratory director is responsible for responding to the audit report. 
Response shall be in writing to the lead auditor and shall state the corrective 
action taken or the action underway. If correction can be verified through 
correspondence, the laboratory director shall attach documentation of 
corrective action to the audit response. 

0 Upon receipt of the audit response, the lead auditor must verify completion 
of the corrective action. 

l After verification of corrective action, the lead auditor will issue a closure 
statement stating that all corrective action has been completed and the audit 
is closed. All audits must be closed. 

3.6.3 Data Quality Audits 

Data quality audits are designed to address the precision, bias (accuracy), representativeness, 

and completeness of data. Representative projects performed by the laboratory are evaluated 
periodically by the ITAS QAK! Director or designee. USEPA guidelines and project-specific 
checklists are used as criteria during the audits. Results are reported to the QCC, l’aboratory 

director, and the project managers. 

3.6.4 External Performance Audits 

The Knoxville laboratories routinely analyze performance evaluation samples submitted by 
EPA and various State and government agencies. Table 3.6-l provides a list of external 
performance audits and their frequency. 

3.6.5 External System Audits 

The Knoxville laboratories are routinely audited by several EPA, State, government and 

independent accreditation agencies. Refer to Table 3.6-2. 

3.7 Preventive Maintenance 

Periodic preventive maintenance is required for equipment whose performance can affect 

results. Instrument manuals are kept on file for reference if equipment needs repair. 

Troubleshooting sections of manuals are often useful in assisting personnel in performing 
maintenance tasks. 
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Any equipment that requires routine maintenance will be included in the laboratory preventive 
maintenance program. Information pertaining to life histories of equipment maintenance will 
be kept in individual equipment logs with each instrument. Appropriate and sufficient 
replacement parts or backup equipment will be available so that sampling and monitoring tasks 

are not substantially impeded or delayed. 

3.7. 7 Routine Maintenance Activities 
Depending on the parameters to be analyzed and the intended purpose of the data, a wide 
variety of instrumentation and equipment is available for analytical activities. Because of the 
reliance placed on such equipment to assist in evaluating the appropriate level of protection for 

field personnel and because of the use of environmental measurements to support enforcement 

cases, all analytical equipment will be maintained at its proper functional status. 

Analytical instrumentation and equipment used to prepare and analyze groundwater, surface 

water, soil, and sediment samples will be maintained to manufacturers’ specifications and in 

operational condition. Routine preventive maintenance will be conducted to verify proper 
operation of the various pieces of equipment. The objective of the preventive maintenance 
program for analytical equipment is to avoid generating spurious environmental measurements 

that could endanger site personnel or lead to inappropriate remedial responses. Table 3.7-l 
summarizes ITAS’s preventive maintenance program for laboratory instrumentation and 
equipment. 

3.7.2 Preventive Maintenance Documentation 

Laboratory instrument logs are used to record maintenance and service procedures and to 

document instrument problems and steps taken to resolve problems. It is the responsibility of 
the person performing the maintenance activity or repair to provide documentation in the 

instrument log. These records are kept at the instrument or filed in the respective irxstrument 

laboratory according to laboratory standard operating procedures. Instrument logs are subject 
to QC audit. 

3.7.3 Contingency Plans 

ITAS maintains an inventory of spare parts and equipment to be used in the case of equipment 
failure. In addition, backup instrumentation is available to minimize the effects of instrument 
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Table 3.6-l. External Performance Audits 

Anencv Frequency 

US EPA Water Supply Study 

US EPA Water Pollution Study 

US EPA Contract Laboratory Program - lnorganics 

NIOSH PAT Round Metals on Filters and Organic Solvents 

US Army Corps of Engineers 

New York State Potable and Non-Potable Water Studies 

State of North Carolina Department of Human Resources 

US EPA Contract Laboratory Program - Organics 

Semiannual 

Semiannual 

Quarterly 

Quarterly 

Biennial 

Semiannual 

Annual 

Quarterly 



down-time. Manufacturer service contracts have been purchased for some equipment to assure 

prompt response for needed repairs. And finally, the ITAS network of eleven laboratories 
provides a means for completing analyses within holding times and with a standard QA 
program when the other contingency plans for equipment failure do not succeed. (Of course, 
the other ITAS laboratories will only be used with a client’s permission.) 

3.8 Corrective Action 

Corrective actions are required to correct deficiencies resulting from nonconformances. It is 
the responsibility of all IT employees to report nonconformances to the project manager, and 
QC coordinator (QCC). The project manager, QCC and other appropriate personnel will make 

up a review committee to determine what corrective actions are required. In appropriate 
situations, regulatory agencies and other interested parties may be involved in the (decision. 

3.8.7 Nonconformances 

A nonconformance is an unauthorized deviation from documented procedures, practices, or 

standards, or a defect in an item that could lead to degradation of quality. Noncomformances 
require review to determine what, if any, corrective actions may be required to correct the 

problem. 

Nonconformances may include (but are not limited to) the following: 

l Failure of an instrument to work properly 

l Sample chain-of-custody broken 

l Sample receiving documentation not correct 

l Sample condition on receipt not acceptable 

l Sample holding time exceeded 

l Sample storage conditions outside criteria 

l Incorrect sample preparation/analysis procedures used 
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Table 3.7-l Preventive Maintenance Requirements 

Instrument items Checked/Serviced Frequency 

Inductively Coupled Argon 
Plasma (ICAPI 

Replace Pump Tubing 
Inspect and Clean Sample Introduction System 
Drain Air Filters 
Check Drain Receptacle Level 
Clean Torch 

As needed 
As needed 
Semi-Weekly 
Weekly 
Monthly 

AA 151 B for Mercury Analysis 
(AVA) 

Replace Check Valves 
Check Pump Delivery 
Check Tubing Integrity 
Clean Burner/Adsorption Cell Mount 
Clean Adsorption Cell 
Replace System Tubing 

As needed 
As needed 
As needed 
Monthly 
Monthly 
Semi-Annually 

Atomic Absorption 
Spectrophotometer - 
Flame Units 

Graphite Furnace 951/655 

Inspect Backflash Diaphragm 
Check Drain Receptacle Level 
Replace Nebulizer Chamber O-rings 
Replace Beam Splitter 
Clean Nebulizer 
Clean Burner Head 
Clean Spray Chamber 
Remove and Clean Burner Mount 

Replace Graphite Cuvette 
Replace Dry-Rite and Glass Wool 
Check Drain Receptacle 
Replace Temperature Sensor 
Clean Electrodes 
,,e)r,ouc. “lop,llrG Illi) IL R ~nlnea Crcs,nhi+n l-qy+s 

Replace Electrodes and Sensor Posts 
Check Graphite Insert 
Check Recirculator Water Level 
Replace Set Screw 
Check Electrode Appearance 

As needed 
As needed 
As needed 
As needed 
Weekly 
Weekly 
Weekly 
Monthly 

As needed 
As needed 
As needed 
As needed 
As needed 
As needed 
As needed 
Weekly 
Weekly 
Weekly 
Weekly 
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Table 3.7-1, Continued 

Instrument Items Checked/Serviced Frequency 

Clean Nebulizer and Spray Chamber 
Clean Furnace Chamber and Windows 
Flush Furnace Head with Acetic Acid 
Replace Recirculator Water 

Monthly 
Monthly 
Semi-Annually 
Semi-Annually 

Graphite Furnace 12/E188 

High Performance Liquid 
Chromatography (HPLC) 

Organic Prep: SonIcato: 

Check Drain Receptacle 
Clean Saphire Window 
Replace Graphite Cuvette 
Clean Cell Body and Windows 
Replace Marble Chips 
Check Recirculator Water Level 
Clean Temperature Sensor Filter 
Clean FASTAC Pump 
Clean Nebulizer and Spray Chamber 
Clean Air Filter 
Flush Furnace Head with Acetic Acid 
Replace Recirculator Water 

As needed 
As needed 
As needed 
Weekly 
Weekly 
Weekly 
Semi-Monthly 
Monthly 
Monthly 
Monthly 
Semi-Annually 
Semi-Annually 

Degas Solvents 
Check for Leaks 
Flush Column 
Check Injector for Blockage/ 
Pressure Drop 

Check Column Pressure 
Replace Lamp 
Replace Guard Column 

Daily when used 
Daily when instrument used 
Daily when instrument used 
Daily when instrument used 

Daily when instrument used 
As needed 
As needed 

!ns,n.. I I”“W ll)JcI I”8 
nar+ De-ha Tine 6-r E+nh:nmlDb+~mm Lt., II, ,yr I lLLll my 

Replace Probe Tip 
Disassemble and Clean Sonicator 
Probe Tips 

Tune Sonicator 

l-b :I.. . ..hs... . . ..~a4 Uacly VV’lI=il, Up’cIU 
As needed 
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Semi-Annually 



Table 3.3-1, Continued 

Instrument Items Checked/Serviced Frequency 

pH Meters Gel Filled Electrode 
Electronics Checked 

Maintenance Free 
As needed 

UV/VIS Spectrophotometer Replace Lamp 
Check Wavelength 

As needed 
Monthly 

Millipore Water System 

Analytical Balance 

Conductivity Checked 
Pressure Check 
Change Ion Exchange Bed and Filters 

Internal Weight Train, Gears Electronics 
Check with Class “S” weight 

Daily 
Daily 
As needed 

Annually by Service Contract 
Daily 

Gas Chromatograph 

Column and Detector Flow Rates 

Inlet, Detector and Column Temperatures 

Check Zero and Noise Level 

Gas pressures 

Check Responses, Retention Times 
Using a Check Standard 

Check Autosampler for Bubbles, Flush Volume 
Check Electrolyte Level and Flow Rate (HALL only) 
Reactor Tube Temperature (HALL only) 
Check Pressure in Gas Tanks, Replace in <500 PSI 
Clean Outside Surfaces of Instruments 
Replace Septa 
Replace Column or Part of Column Packing 
Clean/Replace Detector 
Rep!ace G!ass VIoo!/G!ass Insert 
Clean Injection Port 
Replace Reaction Tube (HALL only) 

Daily when instrument in use 

Daily when instrument in use 
Daily 

Daily when instrument in use 

Daily when instrument in use 
Daily when instrument in use 
Daily when instrument in use 
Daily when instrument in use 
Weekly 
Weekly 
As needed 
As needed 
As needed 
As needed 
As needed 
As needed 



Table X7-1, Continued 

Instrument Items Checked/Serviced Frequency 

GC Purge and Trap 
GC Purge and Trap Autosampler 

Check Zone Temperatures 
Helium Tank Pressure (>500 PSI) 
Purge and Trap Regulator Pressure (20 PSI) 
Bake Trap 
Replace Trap 
Acid Wash Purge Vessel 
Leak Test 

Daily when in use 
Daily when in use 
Daily when in use 
Daily when in use 
As needed 
As needed 
As needed 

GUMS Diffusion Pump Oil 
Mechanical Pump Oil 
Power Cop. Air Filter 
OEM Filter 
Water Bay Filter 
Interface Box 
Vacuum Chaff Filter 
Turbo Pump Oil 
Water Filter (if applicable) 
Computer Air Filter 
Card Cage Air Filter 
Source-Clean Ceramics, Polish Lenses 
Clean Poles and Ceramics on the Poles 
Clean Contact on the Component Boards 
Vacuum the Component Boards 
Clean all fan screens 
Vacuum outside of instrument 
Clean Grob and Replace Quartz Insert 
Replace Septum 
!njection Port Liner Checked 
Column maintenance 
Disk Drive (CMD only) 

Printer 

Bi-Weekly 
Quarterly 
Bi-Weekly 
Bi-Weekly 
Bi-Weekly 
Bi-Weekly 
Monthly 
Quarterly 
Observe and change as needed 
Monthly 
Monthly 
As needed 
As needed 
As needed 
As needed 
Weekly 
Weekly 
As needed 
Daily leach shift) 
DaI!y 
As needed 
Semi-Annual (Service Engineer) 

or as needed 
Quarterly 



Table 3.7-1, Continued 

Instrument Items Checked/Serviced 

Refrigerators Temperature Checked and Logged 
Walk-in Coolers Temperature Checked and Logged 

Frequency 

Daily 
Daily 

Ovens Temperature Checked and Logged Daily 

Vacuum Pumps and 
Air Compressor 

Check Performance 
Lubrication, Belts, etc. 

Weekly 
As needed 



l QC sample data (blank, spike, duplicate, surrogates, etc.) outside limits 

l Calibration requirements not met 

l Data recording errors, transcription errors, or failure to provide adequate 
documentation 

l Data validation errors 

l Positive blanks 

l Any situation or result that might affect the quality of data. 

A nonconformance memorandum (Figures 3.8-l and 3.8-2) is formal documentation of a 
nonconformance that includes a description of the problem, the corrective action taken, the 

individual recognizing the problem and the date discovered, the sample analyses affected (if 
any), and the initials of appropriate reviewers and the QCC. 

/h. 
A corrective action is an appropriate measure applied to correct a deficiency, minimize the 

possibility of recurrence, and if necessary, correct problems caused by the nonconformance. 

The following are examples of corrective action: 

e Recalibration of instruments, using freshly prepared calibration standards 

e Reanalysis of samples 

l Replacement of lots of solvent or other reagents that give unataptable 
blank values 

l Additional training of laboratory personnel in correct implementation of 
sample preparation and analytical methods 

l Reassignment of personnel, if necessary, to improve the overlap between 
operator skills and method requirements 

l Communication with the clients to determine the appropriate action (e.g., 
insufficient sample remaining for reanalysis) 
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Table 3.8- 1 summarizes recommended corrective actions for various nonconformances to QC 
acceptance criteria. 

3.8.2 Responsibilities 

All employees of the laboratory staff are responsible for reporting nonconformances that they 
observe or identify. Employees who identify problems that might affect quality are required 

to report the problems to the appropriate supervisor and sign nonconformance memorandums. 

Each laboratory group supervisor is responsible for documenting and correcting problems that 
might affect quality in accordance with the requirements of this procedure. The supervisor 

is responsible for preparing and signing nonconformance memos, stopping work in the event 
of out of control situations, and notifying the project manager and QCC of nonconforming 
items. The supervisor is responsible for determining whether reported problems are 
nonconformances, concurring with proposed corrective action, and notifying the QCC that 

corrective action has been completed. 

The QCC is responsible for reviewing nonconformance memos, recommending or approving 
proposed corrective actions, maintaining an up-to-date nonconformance log, verifying that 
corrective action has been completed, distributing and fJing nonconformance memorandums, 
and assisting in resolving disagreements. With the laboratory management and group 
supervisors, the QCC is also responsible for determining whether reported problems are 
nonconformances, whether operations need to be stopped, and establishing schedules for 

completion of corrective action. The QCC is responsible for assisting in resolving 

disagreements and quality problems and for performing audits of all affected organizations for 
compliance with the requirements of this procedure. 

The QCC is responsible for reporting all nonconformances to the ITAS Director of Quality and 

Compliance on a monthly basis. 

3.8.3 General Procedure 

The corrective action process is considered internal when the deficiency is identified by a 
laboratory employee, whether that employee works in the responsible group or is independent 
of it (e.g., the QCC). External corrective action results when a deficiency is identified by an 
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ITAS - KNOXVILLE 

SAMPLE RECEIPT ACKNOWLEDG F.MENT~NONCONFORMANCE 

Date : 

Client : 

Address: 

City : 

State : 

Attention: 

Zip Code: 

Project Code : 

Job Number : 

Subject : 

Oil , 

ITAS-Knoxville, Tennessee Laboratory from 

arrived at the 

The following nonconformance(s) were noted at the time of receipt. 
. ..-- ^.I_ SAMPLE RECEIVED: f”‘ 

[ ] Broken/Leaking 

[ ] Without proper preservative 

[ ] In improper container 

[ ] With incomplete/unclear paperwork 

[ ] Holding time exceeded at time of receipt 

[ ] With custody seai missing or broken 

[ ] Other 

cor+lMENTs: 

Figure 3.8-2 
SAMPLE RECEIPT ACKNOWLEDGEMENT/ 

NONCONFORMANCE MEMO 



CORRECTIVE ACTION: 

[ 1 
(Went) 

was verbally notified by 

on 

Resolution: 

[I ~,._ was informed in writing by 
(Chent) 

on 

Resolution: 

[ ] Sample(s) processed as received per: 

Comments: 
(Client) 

[ 1 Sample(s) on hold until 

If released, notify: 

COMMENTS: 

Corrective action initiated/performed by: 

Project Coordinator: Date: 

Figure 3.8-2 
SAMPLE RECEIPT- ACKNOWLEDGEMENT/ 

NONCONiORMANCE MEMO 



external organization, particularly through quality assurance functions such as audits, split 
samples, or data validation review. 

3.8.3.1 Jnternal Nonconformance Corrective Action Procedure 

Any laboratory employee who notices a deficiency that is suspected to be a nonconformance 
shall report the deficiency to the responsible supervisor and project manager, and to the QCC 

on a nonconformance memorandum. The sequence of events in the use of the nonconformance 

memorandum is as follows: 

l Potential or actual nonconformance identified; initiator falls out project 
number, filed by, date, samples affected, lab area, and nonconformance. 

l If initiator can perform corrective action, it is so noted under corrective 
action section, and the memo is then forwarded to the initiator’s supervisor. 
If not, initiator passes the memorandum directly along to his/her supervisor. 

l Agreement to corrective action is indicated by both an operations 
concurrence (group supervisor level and/or project manager) and a QC 
concurrence. At this point, if the reported nonconformance does not render 
final data quality unacceptable, it may be designated by the QCC as a 
deficiency. If so designated, the memorandum goes directly to the project 
files and no corrective action close-out by the QCC is necessary. The 
decision to downgrade a nonconformance to a deficiency is the 
responsibility of the QCC. 

l The nonconformance is assigned a unique, sequential log number by the 
QCC and is logged into the laboratory nonconformance log. 

l It is the responsibility of the QCC to verify the completion of all 
nonconformance corrective actions. In the rare case where a corrective 
action cannot be verified (because information is not provided by a client), 
such is indicated on the memo. 

0 The completed original nonconformance memorandum is ffied with the 
project records. 

3.8.3.2 External Nonconformance Corrective A c don Procedure 

Reports of quality assurance functions by external organizations and reports of campulsory 
proficiency tests are considered to be externally generated. External reports are distributed 
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Table 3.8-l. Summary of Corrective Action Procedures 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Organochlorine 
Pesticides/PCBs 
(EPA 8080 
and EPA CLP) 

Five-level 
multipoint calibration 

DDT/Endrin linearity/breakdown 
standard 

Single point calibration 

Initially for each column 
and as required by daily 
check 

At beginning of analytical 
sequence 

Daily 

QC check standard 

Matrix spike/matrix 
spike duplicate 

Method blank 

Surrogate standards 

After every 10 samples 

One set per batchr”’ 

Relative standard deviation 
(RSD) ~20% or use curve 

DDT, Endrin breakdown 
zz20% 

*15% D of (rt20% for con- 
firmation) initial calibration. 
Establish daily retention time 
window. 

(15% D for quantitation; 
(20% for confirmation; 
retention time of peaks 
within retention time 
window 

Refer to method for percent 
recovery and RPD criteria 

One per extraction 
batch’” 

Analytes < PQL 

Every sample Percent recovery 
water: 24- 154% 
soil: 20- 150% 
(will be updated by 
laboratory control charts) 

N/A 

1 )Rerun standard 
2)Perform corrective maintenance 

1 )Rerun standard 
2)Prepare new standards and/or 

repeat initial calibration 

1 IReanalyze samples run after a 
standard that fails the 
criteria and before the next 
standard meeting the criteria 

2IEvaluate system 
3)Perform corrective maintenance 

1 )Check calculations 
2)Evaluate process 
3)Re-extract and reanalyze or 

flag data 
4)Limits are advisory 

1 IRerun blank 
2IRe-extract associated 

samples 

1 Kheck calculations 
2) Flag data 
3)Limits are advisory 



Table 3.8-1, Continued 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Chlorinated 
Herbicides 
(EPA 8150) 

Five-level 
Multipoint calibration 

Single point calibration 

Initially for each 
column and as required 
by daily check 

Daily 

QC check standard After every 10 samples 

Matrix spike/matrix 
spike duplicate 

Method blank One per extraction 
batch’” 

Surrogate standards Every sample 

One set per batch”’ 

Relative standard deviation 
(RSD)(20% or use curve 

f 15% D of ( f 20% for con- 
firmation) initial calibration. 
Establish daily retention time 
window. 

515% D for quantitation; 
(20% for confirmation; 
retention time of peaks 
within retention time 
window 

Refer to method for percent 
recovery and RPD criteria 

Analytes < PQL 

Established by laboratory 
control charts 

N/A 

1 IRerun standard 
2)Prepare new standards and/or 

repeat initial calibration 

1 IReanalyze samples run after a 
standard that fails the criteria 
and before the next standard 
meeting the criteria 

2IEvaluate system 
3)Performcorrective maintenance 

1 ICheck calculations 
2)Evaluate process 
3)Re-extract and reanalyze or 

flag data 
4)Limits are advisory 

1 IRerun blank 
2)Re-extract associated samples 

1 ICheck calculations 
2)Flag data 



Table 3.8-1, Continued 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Organophosphorous 
Pesticides 
(EPA 8140) 

Five-level 
multipoint calibration 

Single point calibration 

Initially for each column 
and as required by daily 
check 

Daily 

QC check standard After every 10 samples 

Matrix spike/matrix 
spike duplicate 

Method blank One per extraction 
batch”’ 

Surrogate standards Every sample 

One set per batch”l 

Relative standard deviation 
(RSD) (20% or use curve 

*15% D of f&20% for con- 
firmation) initial calibration. 
Establish daily retention time 
window. 

~15% D for quantitation; 
520% for confirmation; 
retention time of peaks 
within retention time 
window 

Refer to method for percent 
recovery and RPD criteria 

Analytes c PQL 

Established by laboratory 
control charts 

N/A 

1 Rerun standard 
2)Prepare new standards and/or 

repeat initial calibration 

1)Reanalyze samples run after a 
standard that fails the criteria 
and before the next standard 
meeting the criteria 

2)Evaluate system 
3)Perform corrective maintenance 

1 )Check calculations 
2)Evaluate process 
3)Re-extract and reanalyze or 

flag data 
4)Limits are advisory 

1 )Rerun blank 
2)Re-extract associated samples 

1 )Check calculations 
2)Flag data 
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Table 3.8-1, Continued 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Volatile halo- 
carbons/volatile 
aromatics 
(EPA 801 O/8020) 

Five-level 
multipoint calibration 

Single point calibration 

Initially for each 
column and as required 
by daily check 

Daily 

RSD ~20% or use curve 

(15% D 

N/A 

1 )Rerun standard 
2)Prepare new standards and/or 

repeat initial calibration 

QC check standard After every 10 samples 515% D for quantitation 1 )Reanalyze samples run after a 
standard that fails the criteria 
and before the next standard 
meeting the criteria 

2)Evaluate system 
3)Perform corrective maintenance 

Matrix spike/matrix spike 
duplicate 

Method blank 

Surrogate standards 

One set per batch”’ Refer to method for percent 
recovery and RPD criteria 

1 )Check calculations 
2)Evaluate process 
3)Reanalyze or flag data 
4)Limits are advisory 

One per extraction 
batch”’ 

Analytes < PQL 

Every sample Percent recovery; 
see method for criteria 

1 )Rerun blank 
2)Reanalyze associated samples 

1 )Check calculations 
2)Reanalyze 



Table 3.8-1, Continued 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Polynuclear aromatic 
hydrocarbons 
(EPA 8310) 

Five-level 
multipoint calibration 

Single point calibration 

Initially for each column 
and as required by daily 
check 

Daily 

QC check standard After every 10 samples I1 5% D for quantitation 

Matrix spike/matrix spike 
duplicate 

Method blank 

Surrogate standard 

One set per batch’@ 

RSD (20% or use curve 

f 15% D from initial 
calibration 

Refer to method for percent 
recovery and RPD criteria 

One per extraction 
batch”’ 

Analytes C PQL 

Every sample Refer to method 

N/A 

1 )Rerun standard 
2)Prepare new standards and/or 
repeat initial calibration 

l)Reanalyze samples run after a 
standard that fails the criteria 
and before the next standard 
meeting the criteria 

2)Evaluate system 
3)Perform corrective maintenance 

1 )Check calculations 
2)Evaluate process 
3)Re-extract and reanalyze or 

flag data 
4)Limits are advisory 
5)May re-extract and reanalyze 

1 )Rerun blank 
2)Re-extract associated samples 

1 )Check calculations 
2)Flag data 
3)Limits are advisory 



Table 3.8-1, Continued 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Volatiles 
(EPA CLP 2188 SOW) 

Mass scale calibration 
using PFTBArb’ 

Check of mass spectral ion 
intensities using BFBrcJ 

Initial multipoint calibration 

System performance 
check compounds 

Every 12 hours 

Calibration check compounds Every 12 hours 

Surrogate spikes 

Internal standard 

Method blank 

Matrix spike/matrix spike 
duplicate 

Daily prior to sample 
analyses 

Every 12 hours 

Initially, and as required 
by daily check 

Every sample 

Every sample 

Every 12 hours 

One pair every batch”’ 

Refer to method 

Refer to method 

RSD C30% response factor 
(RF) ~0.300 (0.250 for 
bromoform) 

RF Ip.300 (0.250 for 
bromoform) 

Percent difference c 25% 

Refer to method 

Refer to method Check system/reanalyze, if still 
outside criteria, flag data 

Refer to method 1 Klean system 
2)Repeat blank analysis 

Refer to method for percent 
recovery and relative percent 
difference criteria 

1 )Run check standard 
2)Correct problem 
3)Reanalyze or flag data 

Repeat calibration 

1 IRetune instrument 
2)Repeat BFB analysis 

Repeat calibration 

1 IEvaluate system 
2)Repeat calibration 

1 IEvaluate system 
2)Repeat calibration 

1 IEvaluate system 
2)Recalculatedata and/orreanalyze 

sample 
3)Reanalyze sample or flag data 



Table 3.8-1, Continued 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Semivolatiles 
(EPA CLP 2/88 SOW) 

Mass scale calibration using 
PFTBA’” 

Daily prior to sample 
analyses 

Refer to method Repeat calibration 

Check of mass spectral ion 
intensities using DFTPPrd’ 

Every 12 hours Refer to method 1 )Retune instrument 
2)Repeat DFTPP analysis 

Initial multipoint calibration Initially and as required RSD ~30% Repeat calibration 

System performance check 
compounds 

Every 12 hours RF 20.050 1 )Evaluate system 
2)Repeat calibration 

Calibration check compounds Every 12 hours Percent difference ~30% 1 )Evaluate system 
2)Repeat calibration 

Surrogate spikes Every sample Refer to method 1 )Evaluate system ” 
2)Recalculate data and/or reanalyze 

extract 
3)Reextract and reanalyze sample 

or flag data 

Internal standard 

Method blank 

Matrix spike/matrix spike 
duplicate 

Every sample Refer to method Check system/reanalyze, if still 
outside criteria, flag data 

One per extraction 
batch” 

c 5 x method detection limit 1 )Run solvent blank 
2)Evaluate system 
3)Re-extractand reanalyzesamples 

One per batch” Refer to method 1 )Run check standard 
2)Correct problem 
3)Reextract and reanalyze or flag 

data 



Table 3.8-1, Continued 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Metals - Inductively 
coupled plasma (ICP) 
(EPA 6010 
and EPA CLP) 

Mixed standard calibration 

Limit of detection (LOD) check 

Calibration check 

Calibration blank 

Preparation blank 
(Digestion blank) 

Matrix spike 

TCLP matrix spike 

TCLP blank spike 

Duplicate 

Daily Measured value for high 
standard within 10% of 
expected value 

Quarterly LOD c CLP contract required 
detection limits KRQL) 

Every 10 samples Measured value within 10% 
of true value for element 
of interest 

Every 10 samples (CLP CRQL 

One per batch”’ (CLP CRQL 

One per batch”’ f 25% recovery 

One per matrix, per site 

One per batch”’ 

One per batchr*r 

f 25 96 recovery 

f 25 % recovery 

RPD <20% 

Repeat calibration 

Use to determine current LOD 

Repeat calibration 

1 )Repeat test 
2)Evaluate system 
3) Recalibrate 
4)Reanalyze samples since last 

compliant blank 

Redigest and reanalyze samples, 
if blank > CRQL and lowest sample 
cont. c 10 x blank value 

1 )Evaluate problem and possibly 
reanalyze 

2)Flag data 

1 )Evaluate problem 
2)Flag data 

1 )Evaluate problem and reanalyze 
with associated samples 

1 )Evaluate problem and possibly 
reanalyze 

2)Flag data 



Table 3.8-1, Continued 

Parameter 
Method Quality Control Check 

ICP interference check 

Frequency Acceptance Criteria Typical Corrective Action 

Run at beginning and 
end of daily run or twice 
every 8 hours 

80-I 20% of true value for 
EPA check sample elements 

1 )Repeat calibration 
2)Reanalyze samples 

ICP linear range check Quarterly 

Metals - Graphite 
furnace (GFAA) 
and cold vapor 
atomic absorption 
(CVAA) (See 
Section 3.2 for 
methods) 

LOD check 

Multipoint calibration 

Calibration check 

Calibration blank 

Preparation blank 
(Digestion blank) 

Matrix spike 

Duplicate 

Quarterly 

Daily prior to analyses 

Every 10 samples 

Every 10 samples 

One per batch’.) 

One per batchr’r 

One per batchr” 

Measured value within lt5% 
expected value 

LOD cCLP CRQL 

r LO.995 

f 10% of predicted response 

(CLP CRQL 

LCLP CRQL 

f 25% recovery 

RPD <20% 

Tests upper limit of ICP linear 
range 

Used to determine current LOD 

Repeat calibration 

Recalibrate 

1 )Repeat test 
2)Evaluate system 
3)Recalibrate 
4)Reanalyze samples since last 

compliant blank 

1 )Redigest and reanalyze samples 
iFblank>cRoLand~sample 
cont. < 10 x blank value 

1 IEvaluate problem and possibly 
reanalyze 

2)Flag data 

1 )Evaluate problem and possibly 
reanalyze 

2)Flag data 



Table 3.8-1, Continued 

Parameter 
Method Quality Control Check Frequency Acceptance Criteria Typical Corrective Action 

Cyanide 
(EPA 9010 
and EPA CLP) 

Multipoint calibration 

Check standard (distilled) 

As needed by calibration 
check 

Daily 

Method blank 

Matrix Spike 

Duplicate or Matrix Spike 
Duplicate 

Laboratory Control Sample 
(if available) 

Daily or one per 20 
sample batchr”’ 

One per batch”’ 

One per batch”’ 

Daily 

Plot curve (or adjust 
instrument) 

f 10% of initial calibration 

c detection limit 

f 25 % recovery 

f 25% recovery and/or Assess reason and reanalyze or 
O-20 RPD flag data 

Vendor (ERA) acceptance 
criteria 

1 )Check standard preparation 
2)Reanalyze 
3)Recalibrate 

N/A 

1 )Check standard preparation 
2)Reanalyze 
3)Recalibrate 

1 )Check DI water source/reagents 
2)Clean equipment 
3)Rerun tests 

Assess reason and reanalyze or 
flag data 



Table 3.8-1, Continued 

Parameter 
Method 

Sulfide (EPA 376.1) 

Quality Control Check Frequency 

Check standard Daily 

Acceptance Criteria 

f 10% of expected value 

Typical Corrective Action 

1 ICheck standard preparation 
2)Check reagents 
3)Reanalyze 

Matrix spike One per batch”’ f 25% recovery Assess reason and reanalyze or 
flag data 

Duplicate or matrix spike 
duplicate 

One per batchrO’ f 25 % recovery and/or 
O-20 RPD 

Assess reason and reanalyze or 
flag data 

Laboratory control sample 
(if available) 

Daily Vendor (ERA) acceptance 
criteria 

1 )Check standard preparation 
2Kheck reagents 
3jReanalyze 

I’) An extraction batch is defined as a set of samples which number no more than 20 and are extracted together with the same method sequence within the 
same time period or in continuous sequential time periods. 

lb’ PFTBA = Perfluorotributylamine (FC-43) 
I” BFB = p-Bromofluorobenzene 
Id’ DFTPP = Decafluorotriphenylphosphine 
re) A batch is a group of samples of the same matrix from the same project received over a 14 day period or less and not exceeding 20 samples. 



Table 3.6-2. External System Audits 

Agency Frequency 

State of Tennessee Department of Health and Environment 

State of New York Department of Health 

State of Utah Department of Health and Environment 

US Army Corps of Engineers 

US EPA Contract Laboratory Program - Organics 

American Association of Laboratory Accreditation 

American Industrial Hygiene Association 

US Department of Energy - HAZWRAP Program 

State of Florida Department of Health and Rehabilitation 
Services 

Biennial 

Annual 

Biennial 

Biennial 

Biennial 

Annual 

Annual 

Every 1!5-18 
months 

Biennial 

State of California Department of Health Biennial 

State of North Carolina Department of Human Resources Biennial 

US DOD - USATHAMA Program As required 



to the affected group supervisors, the QCC, and the IT Project Manager. Corrective actions 
deemed necessary through external audits, split samples and data review will be implemented. 

If the report identifies deficiencies that require corrective action, the QCC shall generate a 

memorandum to the responsible supervisors that describes the particular deficiency ‘and make 
a copy to be bound in the nonconformance log. The QCC shall verify that action is taken and 
that a response, or notification of unavoidable delay, is generated in time to meet the due date 

to the client. 

The QCC shall verify that the problem has been corrected. With the responsible supervisor, 
the QCC shall prepare a formal written response to the external organization, if required. The 
laboratory director shall transmit the response to the external organization, with copies to other 

managers, as deemed necessary. 

Upon notification by the external organization of acceptance of the corrective action, the QCC 

shall notify the responsible supervisor, the laboratory director, and other managers. If 
corrective action is not acceptable, the QCC shall start the process over until the problem is 
satisfactorily resolved, at which time the nonconformance closeout is documented and dated 

in the nonconformance log. 

Nonconformances and required corrective action can also result from audits performed by the 
ITAS Director of Quality and Compliance. 
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Table 3.8-1, Continued 

REFERENCES: 
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USEPA Contract Laboratory Program; Statement of Work for Organics, 2/88 revision, and for Inorganics, ILMOl . 
U.S. Environmental Protection Agency “Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act,” 40 CFR Part 136, 
Federal Register Volume 49, No. 209, October 26, 1984. 
U.S. Environmental Protection Agency, December 1988, “Methods for the Determination of Organic Compounds in Drinking Water,” Publication EPA-600/4- 

88103. 



Material Safety Data Sheets will be kept on file at the 
IT Field Office for reference 
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